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Encouraged  by  the  reception  given  to  the  First  Volume  of  this 
handbook  (referred  to  as  the  Ist  Series),  the  author,  as  suggested  in 
his  preface  thereto,  now  issues  a  Second,  which,  in  continuation 
of  the  subjects  already  discussed,  includes  a  concise  description 
of  certain  spices  and  products  used  as  flavouring  materials. 

The  ipformation  contained  in  the  First  Volume  is  now  as 
far  as  possible  brought  up  to  date ;  the  continued  labours  of 
chemists,  especially  in  Germany  and  France,  requiring  such 
additional  information  to  be  recorded. 

Special  sections  are  devoted  to  the  consideration  of  Empy- 
reumatic  Oils  and  Ferment  Oils,  subjects  which  had  not  hitherto 
received  the  attention  they  required. 

The  concluding  sixty  pages  describe  the  botanical  characters  of 
many  plants  which  are  capable  of  supplying  fine  Floral  perfumes. 
These  descriptions  may  appear  somewhat  lengthy,  but  such  details 
will  be  found  necessary  to  identify  the  species. 

English  and  Foreign  works  of  reference  and  journals  are 
copiously  quoted  from  as  before. 


The  author  is  greiitly  indebted  to  Messrs.  Schimmel  &  Co., 

* 

^  of  Leipzig,  for  much  valuable  practical  information,  which 
^  could  scarcely  be  obtained  from  any  other  firm  of  Essential  Oil 
'**  Distillers  in  the  world. 
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Brighton, 

March,  1894. 
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ODOROGRAPHIA. 


Nutmegs   and    Mace. 

These  spices  are  furnished  by  plants  of  the  genus  Myristiea 
(natural  order  Myristicacem),  lofty  trees  or  shrubs,  mostly  aromatic, 
and  abounding  in  a  reddish,  acrid  juice. 

The  order  Myristicacece  is  confined  to  the  tropics.  In  India 
none  of  the  species  are  known  further  north  than  26°  N.  lat., 
on  the  northern  face  of  the  Khasia  hills.  From  America  only 
thirteen  species  are  described,  the  Indian  species  numbering  twenty- 
three.  The  species  are  probably  most  numerous  in  the  eastern 
part  of  the  Malayan  Archipelago.  A  few  are  found  in  tropical 
New  Holland,  but  none,  as  far  as  is  known,  in  China.  From 
Africa  no  species  have  been  described,  but  in  the  British  Museum 
there  are  two  specimens  marked  "  Myristiea  ? " ;  one  of  these, 
from  Cape  coast,  is  a  subscandent  stipulate  plant,  apparently 
belonging  to  Malvacecc  or  Euphorbiacecn,  but  the  other,  brought 
from  Sierra  Leone,  is  in  fruit  and  probably  belongs  to  this  order. 

Most  of  the  species  possess  aromatic  qualities,  though 
occasionally  these  are  very  faint,  and  in  some  instances  confined 
to  the  arillus  (the  "  Mace  ")  or  to  the  fleshy  part  of  the  fruit. 

Several  species  are  said  to  be  employed  in  India  to  adulterate 
the  true  Nutmeg,  and  in  America,  one  or  more  yield  when  fresh 
a  tolerable  substitute  for  that  valuable  spice,  though  their 
aromatic  qualities  are  unfortunately  not  permanent. 

Myristiea  fragranSy  Houttuyn,  Nat.  Hist.  II.,  part  iii.,  page  333  ; 
Blume,  "  Eumphia "  I.,  p.  180,  t.  55  ;  M,  officinaliSy  Lin.  fil. ; 
Hooker,  Bot.  Mag.,  t.  2756  and  2757  ;  Bentley  and  Trimen,  t.  218  ; 
Nees  Plant.  Med.,  t.  133 ;  M,  moschataj  Thunberg ;  M.  aromatica, 
lamarck. 
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It  is  a  beautiful  evergreen  tree  of  20  to  40  feet  in  height ;  oft^ 
with  a  lofty  undivided  trunk  and  horizontal,  more  or  less 
verticillate  branches.  The  leaves  are  shining,  dark,  oblong- 
elliptic  and  aromatic  ;  they  are  alternate,  simple,  entire, 
strongly-veined,  petiolate,  and  devoid  of  stipulas.  The  flowers 
are  almost  invariably  diajcious,  very  small,  and  clustered  in  the 
axils  of  the  leaves.  The  fruit  is  pendulous,  somewhat  in  the 
form  of  a  small  rounded  pear,  about  3  inches  long  by  2  inches 
wide  ;  it  has  a  longitudinal  groove  on  one  side  like  a  peach,  and 
when  ripe  bursts  into  two  pieces ;  the  enclosed  single  seed, 
covered  by  the  false  aril  or  arillode,  which  constitutes  the 
substance  known  as  Mace,  being  exposed  to  view.  The  seed  itself 
has  a  thick,  hard,  outer  shell  enclosing  the  nucleus  or  Xutm^. 
The  nutmeg  itself  consists  of  the  oleaginous  albumen  or  perisperm, 
with  the  embryo  at  one  end,  and  is  covered  by  a  thin  membrane 
which  adheres  closely  to  its  surface  and  projects  into  the 
substance  of  the  albumen,  thereby  giving  it  the  mottled  appear- 
ance for  which  it  is  so  remarkable. 

The  Myristica  fragrmis  is  an  inhabitant  of  the  Moluccas,  and 
is  especially  luxurious  in  the  Banda  Isles,  almost  the  entire 
surface  of  three  of  the  group  being  devoted  to  the  cultivation 
of  this  tree,  which,  when  once  established,  requires  hardly  any 
care  or  attention.  The  volcanic  nature  of  the  soil  of  these  islands, 
the  deep  shade  and  excessive  humidity  of  the  dense  forests,  are 
eminently  suital^le  to  its  growth.  Tliese  islands  are  Lontar, 
Pulo  Ai  and  Pulo  Nera,  and  are  designated  "  The  Nutmeg 
Islands."  These  islands,  famous  for  this  production,  are  not  ver}* 
large  in  size ;  the  area  of  the  largest,  Lontar  (or  the  Great  l^anda), 
being  comprised  in  the  space  of  seven  miles  long  by  two  miles 
wide. 

At  one  time  the  culture  of  nutme<(s  was  almost  entirelv  in 
the  hands  of  the  Dutch,  who  took  every  means  to  monopolise 
the  growth  of  the  plants  and  confine  them  to  these  three  IJanda 
isles,  but  their  attempts  were  partly  frustrated  ])y  a  pigeon,  called 
the  *'  nutmeg-bird,"  or  the  "  nut-eater  "  (a  species  of  Carpophaga), 
which,  extracting  the  nutmeg  from  its  pulpy  pericarp,  digests  the 
mace,  but  voids  the  nutmeg  in  its  shell  uninjured,  which,  falling 
in  a  suitable  situation,  readily  germinates.  It  is  related  that  the 
Dutch  used  to  burn  nutmegs  when  the  crops  were  superabundant, 
in  order  to  keep  up  high  prices.     Many  interesting  particulars 
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regarding  this  monopolising  policy  are  given  in  Crawford's 
History  of  the  Indian  Archipelago,  I.,  p.  505  ;  II.,  p.  437  ; 
and  III.,  p.  406. 

The  tree  is  found*  wild  on  the  islands  of  Jilolo,  Ceram,  Amboina, 
Bouro,  in  the  western  peninsula  of  New  Guinea  and  the  adjacent 
islands,  including  the  small  volcanic  grbup  situated  to  the  south  of 
Ceram,  but  it  is  not  indigenous  to  islands  further  westward 
or  to  the  Philippine  islands.  It  has  been  successfully  introduced 
at  Bencoolen,  on  the  west  coast  of  Sumatra ;  at  Malacca,  the 
islands  of  Ternate  and  Menado  in  the  Celebes  group;  Java, 
Penang,  Singapore,  Bourbon,  Zanzibar,  and  some  of  the  West 
Indian  Islands,  also  into  Bengal  and  into  Brazil.  Many  large 
plantations  (called  Nutmeg  Parks)  are  established,  but  the 
cultivation  has  only  proved  successful  in  a  few  of  the  localities 
into  which  it  has  been  introduced. 

In  its  native  habitat  the  tree  commences  to  bear  fruit  when 
between  seven  and  nine  years  old,  and  continues  to  yield  a  crop 
for  sixty  and  even  eighty  years ;  the  annual  yield  of  each  female 
tree  being  about  2000  nuts.  It  is  considered  that  one  male 
tree  is  sufficient  for  the  fertilization  of  twenty  female  trees. 

In  "  Journal  of  the  Indian  Archipelago,"  Y.,  p.  78  the  cultivation 
of  Nutmegs  in  Bencoolen,  Sumatra,  is  described  as  follows  : — '•  The 
mode  of  culture  adopted  in  the  different  nutmeg  plantations  is 
nearly  the  same.  The  beds  of  the  trees  are  kept  free  from  grass 
and  noxious  weeds  by  the  hoe,  and  the  plough  is  occasionally  run 
along  the  interjacent  spaces  for  the  purpose  of  eradicating  the 
Lallang  (Aiulropogoii  caHcosum)  which  proves  greatly  obstructive 
to  the  operations  of  agriculture.  The  trees  are  generally  manured 
with  cow-dung  and  burnt  earth  once  a  year  in  the  rainy  season. 
The  priming  knife  is  too  sparingly  used  ;  very  few  of  the  planters 
lop  oft'  the  lower  verticals  of  the  trees  or  thin  them  of  the 
unproductive  and  straggling  branches. 

The  site  of  a  plantation  is' an  object  of  primary  importance, 
doubtless  the  alluvial  grounds  are  entitled  to  preference  from  the 
acknowledged  fertility  of  their  soil,  and  its  appropriate  organization 
and  capacity  for  retaining  moisture.  Several  of  the  nutmeg  trees 
of  the  importation  of  1798  at  Moco  Mocoare  in  soil  of  this  descrip- 
tion; although  never  manured  they  are  in  the  highest  state  of 
luxuriance  and  bear  abundantly.  .  .  .  Next  to  the  alluvial 
deposits,   virgin   forest  lands  claim   pre-eminence,  their  surface 
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being  cloclie>l  with  a  dark-oJoare*!  carbonized  mould  formed  bj 
the  slow  decay  of  fiiUing  leaves  and  mouldering  trunks  of  trees, 
and  next  to  these  are  t«»  l»e  ranked  the  open  plains^  Declinties 
are  obje^.tionable  frr^m  the  risk  of  the  precipitation  of  the  mouM 
and  manure  into  the  adjacent  rd>'ine3  l»y  the  heavy  torrents  of 
rain  tJiat  occa^sionally  deluge  the  country.  Above  all,  the  planta- 
tion must  l>e  protectee!  from  the  southerly  and  northerly  winds  bj 
a  skirtinjr  of  loftv  trees,  and  if  nature  has  not  alreadv  made  this 
provision,  no  time  should  Ije  lost  in  belting  the  grounds  with  a 
double  row  of  the  Cos^nio/rina  littor»:a  and  Cerbera  maughas,  which 
are  well  adapte<l  for  this  purpose.  This  precautionary  measure 
\\\\\  not  only  secure  the  planter  agsiinst  eventual  loss  from  the 
falling  off  of  the  blossom  and  young  friut  in  heavy  gales,  but  will 
prevent  the  up-rooting  of  the  trees,  a  contingency  to  which  they 
are  liable  from  the  slender  hold  their  roots  have  in  the  soiL  If 
the  plantation  is  extensive,  subsidiary-  rows  of  these  trees  may  be 
planted  at  convenient  distances.  No  laige  trees  whatever  should 
be  suffered  to  grow  among  the  spice  trees,  for  these  exclude  the 
vivifying  rays  of  the  sun  and  arrest  the  descent  of  the  salutaiy 
night  dews,  both  of  which  are  essential  to  the  quality  and  quantity 
of  the  produce.  They  further  rob  the  soil  of  its  fecundity  and 
intermingle  their  roots  with  those  of  the  spice  treea  It  is  true 
that  by  the  protection  they  afford  they  prevent  frequently  the 
premature  bursting  of  the  husk,  occasioned  by  the  sudden  action 
of  a  hot  sun  upon  it  when  saturated  with  rain,  but  the  loss  sus- 
tained in  this  way  is  not  equal  to  the  damage  the  spice  trees  sufiFer 
from  these  intruders. 

In  originating  a  nutmeg  plantation,  the  fii-st  care  of  the 
cultivator  is  to  select  ripe  nuts,  and  to  set  them  at  the  distance  of 
a  foot  apart  in  a  rich  soil,  merely  covering  them  very  lightly  with 
mould.  They  are  to  be  protected  from  the  heat  of  the  sun, 
watered  in  dry  weather  every  other  day,  and  occasionally  weeded. 
The  seedlings  may  l>e  expected  to  appear  in  from  thirty  to  sixty 
days,  and  when  four  feet  high,  the  healthiest  and  most  luxuriant, 
consisting  of  three  or  four  verticels,  are  to  be  removed  at  the 
commencement  of  the  rains,  to  the  plantation,  previously  cleared 
of  trees  and  underwood  by  burning  and  grubbing  up  their  roots, 
and  placed  in  holes  dug  for  their  reception  at  the  distance  of 
eighty  feet  from  each  other,  screening  them  from  the  heat  of  the 
sun   and   violence  of   the   winds.      It   is   a  matter   of   essential 
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importance  that  the  ground  is  well  opened  and  its  cohesion  broken, 
in  order  to  admit  of  the  free  expansion  of  the  roots  of  the  tender 
plants,  and  that  it  be  intimately  mixed  with  burnt  earth  and  cow- 
manure,  in  the  proportion  of  two-thirds  of  the  former  to  one-third 
of  the  latter.     The  plants  are  to  be  set  in  rows,  as  well  for  the 
Bake  of  regularity,  as  for  the  more  convenient  traversing  of  the 
plough,  which  is  now  to  be  employed  in  clearing  the  intermediate 
spaces  of  Lallang  and  other  noxious  grasses,  carefully  avoiding  to 
trespass  on  the  beds  of  the  trees.     They  must  be  watered  every 
other  day  in  sultry  weather,  manured  annually  during  the  rains 
with  four  garden  baskets  full  of  the  above-mentioned  compost  to 
each  tree,  and  protected  from  the  sun  until  they  attain  the  age  of 
five  years.     They  will  now  be  sufiBciently  hardy  to  bear  the  sun, 
and  from  that  age  until  their  fifteenth  year  the  compost  should 
consist  of  equal  parts  of  cow-dung  and  burnt  earth,  and  from  eight 
to  twelve  baskets  full  will  be  required  for  each  bearing  tree,  a 
•lesser  proportion  being  distributed  to  the  males.     From  the  power 
of  habit,  the  trees  will,  after  the  fifteenth  year,  require  a  more 
stimulating  nutriment ;  the  dung  ought  not,  therefore,  to  be  more 
than  two  or  three  months  old,  and  the  mixture  should  consist  of 
two  parts  of  it  to  one  of  burnt  earth,  of  which  the  suitable  pro- 
portion will   be   from    twelve   to   sixteen   baskets   to    each   tree 
biennially.     In  all  cases  the  prepared  compost  must  be  spread  out 
in  the  sun  for  three  or  four  days  previous  to  its  application,  in 
order  to  destroy  grubs  and  worms  that  may  have  lodged  in  it,  and 
which  might  injure  the  roots  of  the  plants.     In  all  plantations, 
whether  situated  in  forest  land,  or  in  the  plains,  the  necessity  of 
manuring  at  stated  intervals  has  been  found  indispensable,  and  is 
indeed   identified   with   their   prosperity.     The   proper  mode   of 
applying  it  is  in  a  circular  furrow  in  immediate  contact  with  the 
extremities    of    the   fibrous    roots,   which    may   be    called    the 
absorbants   of  the  plant.     Where   there  is   a  scarcity  of  dung, 
recourse  may  be  had  to  the  dregs  remaining  after  the  preparation 
of  the  oil  from  the  fruit  of  the  Archu  hypogcea,  which  in  mixture 
with  burnt  earth  is  a  verj'  stimulating  manure,  or  composts  may 
be  formed  from  the  decomposition  of  leaves  or  vegetable  matter  of 
any  description.     A  very  fertilizing  and  highly  animalized  liquid 
nutriment  for  plants  is  obtained  by  macerating  human  ordure  in 
water  in  proper  pits  for  four  or  five  months,  and  applying  the  fluid 
to  the  radical  absorbents  of  the  plants.     Seaweed  and  many  other 
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articles  may  also  be  resorted  to  which  will  readily  occur  to  the 
intelligent  agriculturist. 

During  the  progressive  growth  of  the  plantatiou,  the  beds  of  the 
trees  are  to  be  regularly  weeded  and  the  roots  kept  properly 
covered  with  the  mould,  for  these  have  a  constant  tendency  to 
seek  the  surface,  the  growth  of  the  lateral  branches  alone  is  to  be 
encoumged,  and  all  suckers  and  dead  or  unproductive  braccbes 
are  to  be  removed  by  the  pruning-knife,  so  as  to  thin  the  trees 
considerably,  and  to  admit  of  the  descent  of  the  night  dews,  which 
are  gi'eatly  contributi\"e  to  their  well-being,  especially  during  tlw 
dry  and  sultry  weather  ;  creepers  are  to  be  dislo^ed  and  the  Iowa 
verticela  lopped  oif,  with  a  view  of  establishing  an  unimpeded 
circulation  of  air.  The  fittest  time  for  pruning  the  trees  is  at  the 
conclusion  of  the  great  hai-veat.  After  tlie  eradication  of  the 
Lallang,  the  growth  of  innoxious  gnisses  is  to  be  encouraged  in  the 
spaces  bet^veen  the  trees,  which  will  give  the  plantation  the 
appearance  of  a  park,  and  the  plough  is  now  to  be  abandoned. 

The  nutmeg-tree  is  luoniwious  aa  well  as  diiecious,  but  no 
means  of  discovering  the  sexes  iKjfore  the  period  of  inflorescence 


A.— Vertical  section  of  male  flowet 
B.— Ditto  of  female  Qower. 


arc  known.      The  relative  [iroporlion  of  male  and  female  trees  to 
each  other  is  also  undefined,  and  is  indeed  the  result  of  chance. 
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^Bnit  the  imraber  of  productive  trees  may  be  roughly  estimated  at 

^■two-thirds  of  the  wliole  cultivation.      The  number  of  male  trees 

^■leecasBry  to  be  retained  will  deiitsml  entirely  on  that  of  the  female 

Hicind  :  all  above  this  number,  being  considered  superfluous,  should 

^be  cut  down,  and  other  trees  planted  iu  their  stead."     The  writer 

J  on  whose  authority  this  descriptiou  is  given  remarks : — "  Were  I 

^  to   origijiate  a  nutmeg  plantation,   I   should   either   attempt   to 

procure  grafts  of   male   stocks   on   such    trees   as    produce    the 

c   latest  and  best  fruit  by  the  process  of  inarching,  notwithstanding 

the  speculative  hj'pothesis  of  the  graft  partaking  of  the  gradual 

\  progressive  decay  of  the  parent  tree,  leaving  a  branch  or  two 

of  the  stock  for  the  purpose  of  establishing  a  reg\dar  polygamy, 

by  which  means  the  plantation  woidd  consist  of  moniecious  trees 

only;  or  I  should  place  the  young  plants  in  the  nursery  at  the 

distance  of  four  feet  from  each  other,  and  force  them  to  an  early 

discovery  of  their  sex,  by  lifting  them  out  of  their  beds  once  a 

year  and  replacing  them  in   the  same  spot,  so  as  to  check  the 

growth  fif  wootl  and  viviparous  branches.     The  sex  might  be  thus 

ascertained  on  an  average  within  the  fourth  year,  and  the  trees 

removed  to  the  plantation  and  systematically  arranged,  whereas 

in  the  usual  mode  of  proceeding  it  is  not  generally  ascertainable 

before  the  seventh  year." 

I'pon  an  average  the  nutmeg  tree  fruits  at  the  age  of  seven 
years,  and  increases  in  produce  till  the  fifteenth  year,  when  it  is 
at  its  greatest  productiveness.  It  is  said  to  continue  prolific  for 
seventy  or  eighty  years  in  the  Moluccas.  Seven  months  in 
general  elapse  between  the  appearance  of  the  blossom  and  the 
ripening  of  the  fruit,  and  the  average  produce,  under  good 
cultivation,  may,  iu  the  fifteenth  year  of  the  plantation,  be 
calculated  at  five  pounds  of  nutmegs  and  a  pound  and  a  quarter 
of  mace.  It  is  remarked,  however,  that  some  trees  produce  every 
year  a  great  quantity  of  fruit,  whilst  others  constantly  give  very 
little.  It  bears  all  the  year  round,  but  more  plentifully  in  some 
months,  than  in  others.  The  great  harvest  may  generally  be 
looked  for  in  the  months  of  September,  October,  JJovember  and 
December,  and  a  small  one  in  April,  May  and  June.  Like  other 
fruit  trees  on  this  portion  of  Sumatra,  it  yields  most  abundantly 
every  other  year.  The  fruit  having  ripened,  the  outer  integument 
bursts  spontaneously,  and  is  gathered  hy  means  of  a  hook  attached 
i  io  a  long  stick,  and  the  mace  being  cautiously  stripped  off  and 


14  ODORoraiAPiiiA. 

flattened  by  the  hands  in  single  layers,  is  placed  on  mats  for  three 
or  four  days  in  the  sun  to  dry.  Some  planters  cut  off  the  heels, 
and  dry  the  mace  in  double  blades  from  an  opinion  that  the  insect 
attacking  the  spice  is  apt  to  build  in  or  about  the  lieels,  and  that 
the  double  blade  gives  a  better  and  more  substantial  appearance 
to  the  mace.  The  former  idea  is  entirely  groundless,  for  if  the 
article  be  properly  cured,  kept  in  tight  packages  in  a  dry  situation, 
and  exposed  to  the  sun  for  five  or  six  hours  once  a  fortnight, 
there  need  be  no  apprehension  of  the  insect ;  and  if  it  is  not,  it  will 
assuredly  be  attacked  by  it,  whether  the  heels  be  cut  off  or  not 
Again,  the  insect  is  much  more  likely  to  nestle  within  the  fold  of 
the  double  blade,  and  the  fancied  superiority  of  appearance  has 
so  little  weight  w4th  the  purchaser,  as  not  to  counterbalance  the 
risk  of  probable  deterioration  and  eventual  loss.  In  damp  and 
rainy  weather  the  mace  should  be  dried  by  the  heat  of  a  charcoal 
fire,  carefully  conducted  so  as  not  to  smoke  or  blacken  its  surface. 
The  nuts  libenited  from  their  macy  envelope  are  transported  to 
the  drying-house  and  deposited  on  the  elevated  stage  of  spUt 
neebongs,  forming  hurdles  or  gratings,  placed  at  a  sufficient 
distance  from  each  other  to  admit  of  the  heat  from  a  smouldering 
fire  beneath,  without  suffering  even  the  smallest  nuts  to  pass 
through.  Tlie  heat  should  not  exceed  140°  Fahrenheit,  for  a 
sudden  inordinate  degree  of  heat  dries  up  the  kernels  of  the  nuts 
too  rapidly,  and  its  continued  application  produces  fissures  in 
them,  or  a  fermentation  is  excited  in  them  which  increases  their 
volume  so  greatly  as  to  fill  up  the  whole  cavity  of  the  shell,  and 
to  prevent  them  from  rattling  when  put  to  this  criterion  of  due 
preparation.  The  fire  is  lighted  in  the  night.  The  smoking- 
house  is  a  brick  building  of  a  suital)le  size  with  a  terraced  roof, 
and  the  stage  is  placed  at  an  elevation  of  ten  feet  from  the  ground, 
having  three  divisions  in  it  for  the  produce  of  different  months. 
The  nuts  must  be  turned  every  second  or  third  day,  that  they  may 
all  partake  etjually  of  the  heat,  and  such  as  have  undergone  the 
smoking  process  for  the  period  of  two  complete  months,  and  rattle 
freely  in  their  shell,  are  to  be  cracked  with  wooden  mallets,  the 
worm-eaten  and  shrivelled  ones  thrown  out,  and  the  good  ones 
rubbed  over  simply  with  recently-prepared  well-sifted  dry  lime. 
They  are  now  to  be  re-garbled  and  finally  packed  for  transporta- 
tion in  tight  casks,  the  insides  of  which  have  been  smoked,  cleaned 
and  covered  with  a  coating  of  lime  mixed  with  fresh  water.      If 
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packed  in  chests,  the  seams  must  be  caiilked  to  prevent  the 
admission  of  air  or  water.  There  is  no  necessity  for  sorting  them, 
as  previously  to  their  sale  they  are  cast  into  sizes  in  London.  The 
mode  frequently  practised  in  preparing  nutmegs  for  the  market  is 
to  crack  them  and  dip  the  kernels  in  a  mixture  of  salt-water  and 
lime,  and  to  spread  them  out  on  mats  for  four  or  five  days  in  the 
shade  to  dry.  Thus  prepared,  they  are  termed  "  limed  nutmegs," 
and  in  some  countries  they  are  preferred.  The  lime  is  said  to 
preserve  the  seeds  from  insects,  but  it  injures  the  flavour.  (The 
Chinese  wisely  prefer  to  import  their  nutmegs  in  the  testa,  or 
shell,  in  which  they  keep  good  for  a  great  length  of  time ;  the 
shells  constitute  one  third  of  the  total  weight).  The  process  of 
"  liming  '*  was  resorted  to  for  the  purpose  of  preventing  the 
germination  of  the  nuts  after  being  shipped  to  their  destination ; 
but  it  has  been  proved  that  this  process  is  perfectly  unnecessary, 
and  that  a  simple  exposure  of  the  nuts  to  the  action  of  the  sun 
for  a  week  is  sufiBcient  to  destroy  the  vitality  of  the  embryo. 
Immersion  in  milk  of  luae  destroys  many  of  the  nuts ;  a  second 
process  of  desiccation  is  also  necessary.  The  inutility  of  the 
process  has  been  further  demonstrated  by  Lumsdaine* 
in  the  following  words  :  —  "I  am  convinced  from  nmch 
experience  that  this  is  a  pernicious  practice,  not  only 
from  the  quantity  of  moisture  imbibed  in  this  process, 
encouraging  the  breeding  of  insects  and  rendering  the  nuts  liable 
to  early  decay,  but  from  the  heating  quality  of  the  mixture, 
producing  fissures  and  occasioning  great  loss  in  the  out-turn 
(ultimate  weight) ;  whereas  by  limiting  them  simply  in  the  dry 
way  in  the  way  1  have  recommended  (above),  the  loss  ought  not 
to  exceed  eiglit  per  cent.  In  May  I  made  some  experiments  on 
this  subject :  I  cracked  a  quantity  of  nutmegs  that  had  been 
smoke-dried  for  two  months,  and  distributed  them  into  four  equal 
portions.  I  prepared  the  nuts  of  one  parcel  with  a  mixture  of 
lime  and  salt-water ;  those  of  the  second  were  rubbed  over  merely 
with  fine-sifted  well-dried  shell-lime,  such  as  the  natives  use  with 
their  betel,  although  I  have  no  doubt  but  that  recently -prepared 
and  well-sifted  common  lime  would  answer  equally  well ;  those  of 
the  third  parcel  were  mixed,  unlimed,  with  one-third  of  their 
weight  of  whole  black  pepper ;  and  those  of  the  fourth,  also 
unlimed,  with  the  same  proportion  of  cloves.    They  were  then  put 

*  Journal  of  the  Indian  Archipelago,  V.,  p.  78. 


iuki  KSpamti^  Ijoxes  vfith  sliding  tojis  ami  numltL-i-ed  1,  2,  3  and  4, 
iu  the  order  I  have  mentioned  them.  At  the  expiration  of  t&e 
first  year  they  were  all  souiul.  After  that  of  the  second,  I  fomd 
three  worm-e*tten  mits  in  Xo.  1,  and  two  in  No.  3,  but  those  Jtt 
Nos.  2  and  4  remained  untouched  The  injured  nuts  were  allowed 
to  remain,  and  after  the  lapse  of  the  third  year  five  worm-eaten 
ones  were  discovered  in  No.  1 ,  three  in  No.  3,  and  two  in  No,  4 ; 
tliose  in  Nu.  2  being  in  their  original  state.  Upon  exnniitimfi  the 
sevenil  boxes  of  nuts  after  n  lapse  of  four  years  and  four  months 
from  the  commencement  of  the  experiments,  the  mmiber  of 
decayed  nuts  in  Nos.  1,  '.i  and  4  had  not  increased,  and  the  nuts 
in  No.  2  wei-e  as  good  as  they  were  on  the  day  they  were 
put  into  the  box.  These  experiments  not  only  prove  the 
superiority  of  liming  in  the  dry  way,  but  also  the  fact  that  the 
progress  to  geneml  decay  in  a  he-tp  of  nutmegs,  oven  after  the 
insect  lias  established  itself,  must  he  a  work  of  years." 

The  custom  ot "  liming  "  nutmegs  hy  the  "  wet "  method  ie,  how- 
ever, still  much  in  use,  and  the  predilection  in  favour  of  the  spice 
so  prepared,  is  so  strong  in  certain  coiuitries,  that  nutmegs  exported 
from  their  native  place  in  the  imlimed  condition  are  frertuently 
limed  in  London  to  suit  the  markets  of  the  countries  to  which  they 
are  ultimately  destined.  Penang  nutmegs  are  always  shippeil 
from  that  place  in  their  natural  condition, — unlimed.  The 
unlimed,  or  "  brown  nutmegs  "  (sometimes  mixed  with  cloves,  as  in 
experiment  No.  4  above  quoted)  are  highly  esteemed  in  England, 
and  even  prefen'ed  by  some  to  the  limed  produce ;  most  probably 
from  the  greater  facility  of  detecting  the  flaws  in  them  in  their 
naked  state. 

NUTMEn  CULTIVATIOK  1\  JAMAICA.  In  the  "  Bulletin  of  the 
Botanical  Department  of  Jamaica  "  for  October,  1891,"  it  is  stated 
that  "  a  huge  stock  of  the  very  finest  nutmegs  for  seed  has  been 
imported  to  Jamaica  from  Gi-enada,  and  has  been  sown  iu  the  Hope 
Gardens,  and  when  i-eiidy  for  distribution  will  !)g  sold  at  the  veiy 
low  rate  of  three  half-pence  eaeli,  in  lai-ge  or  small  ijuantitiea.  It 
is  hoped  that  these  arrangement.'!  will  tend  to  develop  the  planting 
of  nutmegs  on  a  lai-ge  scale  in  suitable  districts  in  Jamaica. 
.  .  .  .  The  germination  of  the  seed  in  large  quantities  and  the 
care  of  the  seedlings,  is  said  to  require  ihe  strictest  attention  to 
prevent  extensive  loss.  From  the  seed-bed,  the  seedlingB  are 
'Abstracted  into  Plinnn.  Jonm.  [3]  xxii.,  (!56. 


NUTMEGS  AND   MACE.  17 

transferred  to  bamboo  pots,  and,  when  they  have  quite  recovered 
from  the  transplanting,  and  have  formed  good  roots,  they  are  ready 
for  the  nutmeg  plantation.  The  planters  must  now  exercise  strict 
supervision  over  the  labourers  to  see  that  the  bamboo  pot  is  care- 
fully slit  down  on  one  side,  and  the  plant,  with  the  earth 
undisturbed  round  the  root,  gently  placed  in  the  hole  prepared  for 
its  reception.  If  this  operation  is  done  too  harshly  or  clumsily, 
the  tip  of  the  tap  root  is  broken  and  the  plant  soon  dies. 

Nutmeg  trees  require  a  deep,  rich,  loamy  soil,  moist,  but  not 
swampy,  with  a  humid  atmosphere.  They  thrive  best  in  steady 
river  valleys  from  the  sea-level  up  to  300  or  400  feet,  but  they 
will  grow  in  favorable  situations  up  to  an  elevation  of  2,000  feet. 
The  trees  should  be  placed  at  distances  of  25  or  30  feet  apart,  and 
if  the  situation  is  not  naturally  shady  and  sheltered,  trees  should 
be  planted  for  the  purpose  of  breaking  the  wind  as  well  as  to 
provide  shade  to  the  young  plants.  The  trees  are  a  long  time  coming 
to  maturity,  not  producing  a  crop,  as  a  rule,  till  they  are  nine  years 
old  ;  and  only  when  they  first  flower,  at  six  or  seven  years  of  age, 
is  it  possible  to  determine  whether  they  are  male  or  female.  A 
very  small  proportion  of  male  trees  is  left  for  fertilization  by 
insects;  the  rest  are  cut  down,  and  fresh  plants  are  substituted. 
The  fertile  trees  continue  to  produce  fruit  for  seventy  or  eighty 
years.  On  an  average,  each  tree  will  yield  ten  pounds  of  nutmegs 
and  about  one  pound  of  mace  every  year ;  and,  when  highly  manured, 
it  is  said  that  they  will  produce  ten  times  that  amount." 

A  note  on  the  curing  of  nutmegs  in  Grenada  is  given  in  the 

November,  1891,  number  of  the  "  Jamaica  Bulletin,"  the  details  of 

which  may  be  of  service  to  those  who  are  starting  the  culture. 

The  process  is  said  to  be  that  which  is  adopted  for  preparing  the 

nutmegs  for  the  London  market.      The  nutmegs  are   picked  up 

from  under   the  trees   every   day   (except  Sunday).      On  being 

brought  into  the  "  boucan,"  the  mace  is  peeled  off  and  pressed  flat 

between  heavy  blocks  of  wood,  where  it  is  left  for  two  or  three 

days,  tlien  put  into  a  case  and  left  till  it  reaches  the  proper  colour. 

The  nutmegs  are  put  into  receptacles  with  fine  mesh  bottoms,  so 

that  the  air  can  pass  through,  and  left  inside  the  "  boucan  "  for 

three  weeks  or  a  month,  in   fact  until  the  nut  begins  to  shake 

inside  the  shell ;  they  are  then  placed  in  the  sun  for  a  couple  of 

hours  a  day  for  two  or  three  days.     After  this  they  are  cracked. 

Great  care  is  necessary  here,  for  if  the  outside  shell  is  struck  too 
c 
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hard,  it  makes  a  black  spot  on  the  nutmeg,  which  afifects  the  value 
considerably.  When  cracked,  the  nuts  are  sorted  according  to  size, 
put  into  ordinary  flour-barrels  and  shipped.  Regarding  the  value 
of  the  produce  of  nutmeg  trees  when  in  full  bearing,  it  is  stated, 
that  one  grower  in  1883  realized  from  two  trees  as  much  as  £30. 

The  "  Report  of  the  Jamaica  collection  of  products  at  the  Inter- 
national Exhibition  at  Philadelphia,  1876,"  states  that  "The 
nutmegs  exhibited  by  Jamaica  were  not  equal  in  point  of  value  to 
the  remarkably  large  and  fine  specimens  shewn  by  several  other 
countries.  The  value  of  nutmegs  depends  upon  size, — the  larger 
the  size,  the  greater  the  value." 

The  dried  produce  of  a  nutmeg  tree  consists  of  nutmeg,  mace 
and  shell  in  the  following  proportions  : — In  15  parts  of  the  whole 
produce  there  are  two  parts  of  mace,  5  of  shell  and  8  of  nutmegs. 
Hence,  although  nutmegs  in  the  shell  keep  better  than  the  clean 
or  shelled  nutmegs,  yet  the  heavy  allowance  required  for  the  shell 
(viz.,  about  one-third)  is  a  serious  objection  to  their  preservation 
in  this  form. 

In  commerce,  two  kinds  of  nutmegs  are  met  with  :  the  "  round 
nutmegs,"  and  the  "  long  "  or  wild  nutmegs. 

The  "  true  "  round  or  '*  female  "  nutmeg ,  Nvx  myridica 
fmminay  Clusius  {Nux  muscliata  fructo  rotundo,  C.  Bauh.),  is 
the  produce  of  Myristica  fragrana.  It  is  about  an  inch  in 
length,  its  shape  is  roundish  or  elliptical,  like  that  of  the  French 
olive ;  externally  it  is  marked  with  reticulated  furrows.  The 
colour  of  the  "  unlimed  "  or  "  brown  "  nutmeg  is  ashy-brown ; 
that  of  the  "limed"  nutmeg  is  brown  on  the  projecting  parts, 
and  white  (from  the  presence  of  lime)  in  the  depressions. 
Internally,  nutmegs  are  pale  reddish-grey,  with  red  veins. 
Occasionally  the  round  nutmeg  is  imported  in  the  shelL  This 
is  dark  and  shiny. 

A  very  small  nutmeg,  not  larger  than  a  pea,  is  mentioned 
by  Pereira*  under  the  name  of  "  Royal  Nutmeg  "  {nux  moschata 
regia), 

Penang  Nutmegs  are  unlimed,  or  brown  nutmegs,  and  fetch 
the  highest  price.  They  are  sometimes  limed  in  London  for 
exportation  to  continental  markets  where  that  description  is 
preferred. 

*Mat.  Med.  II.,  Ft.  i.,  p.  473. 
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Dutch  or  Batavian  Nutmegs  axe  limed  and  are  lower 
in  value  than  the  Penang  sort. 

Singapore  Nutmegs  are  a  rougher,  unlimed  narrower  sort, 
of  somewhat  less  value  than  the  Dutch. 

"  Long  "  or  "  Wild  Nutmegs,"  or  "Male  "  nutmeg,  Nux 
niyrkticamas,  Clusius  {Nux  Tooscludafructu  o6Zon^o,C.Bauhin),is  the 
produce  of  Myristica  fatua,  Houttuyn.  The  oldest  works  making 
mention  of  the  nutmeg  speak  of  several  kinds  which  must  have 
attracted  the  attention  of  the  earliest  Dutch  settlers.  In  1596, 
before  the  conquest  of  Banda,  Linshchoten  mentioned  two  kinds 
of  nutmeg — "  round  "  and  "  long "  ;  and  in  1605  Clusius  gave 
drawings  of  a  fruit  branch  of  Nxlx  myristica-mas,  as  well  as  the 
ordinary  nutmeg.  In  several  of  the  older  drawings  of  Piso  and 
Valentini  the  leaves  of  the  true  nutmeg  are  incorrectly  associated 
with  the  fruit  of  this  second  variety.  However,  it  is  on  the 
whole  clear  what  is  meant,  and  there  is  no  doubt  that  all  these 
remarks  apply  to  the  Myristica  faiua,  Houtt.,  a  tree  which 
certainly  grows  wild  in  Banda  and  Amboyna ;  perhaps,  also,  in 
other  of  the  Molucca  islands.  Its  fruit  is  scarcely  at  all  aromatic 
when  fresh,  and  less  so  in  the  dry  state,  while  its  mace  smells 
disagreeable  and  not  aromatic.  The  fruit  is  therefore  only  used 
medicinally  in  that  island  for  dysentery,  headache,  or  as  an 
aphrodisiac. 

The  fruit  is  elongated,  ellipsoidal,  rusty,  tomentose ;  in  shape 
it  is  like  a  date  and  about  IJ  inches  to  2  inches  in  length. 
The  shell  is  hard  and  somewhat  brittle;  internally  of  a  dull 
greyish-white.  The  seed  is  elongated,  ellipsoidal,  covered  by  a 
membranaceo-fleshy,  orange-coloured,  insipid  arillode  (mace)  ; 
outer  coat  (testa)  dark-brown,  hard  ;  nucleus  acerb,  slightly 
aromatic,  greyish  ash  -  coloured,  cylindrical,  ellipsoidal,  rugous, 
marked  with  a  furrow. 

Malabar  Nutmegs  are  the  produce  of  M,  Mcddbarica,  Lamk.; 
Bedd.  Fl.  Sylv.  t.  269 :  Kheede  Hort.  Mai.  iv.,  t.  5  (Kheede  calls  it 
Panam-palca).  Its  nucleus  resembles  a  date  in  size  and  shape. 
It  is  very  closely  allied  to  the  "  Long  nutmeg  "  {M.  fatua),  Houtt., 
and  has  comparatively  little  flavour  or  odour,  even  less  than 
the  long  nutmeg,  with  which  it  is  frequently  mixed  as  an 
adulterant;  in  fact,  both  these  nutmegs  are  mixed  with  true 
nutmegs  (IT.  fragrati^),  and  their  mace  with  true  mace,  selling 
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them   together.     An    oil    is  also   extracted   from    these    inferior 
articles  and  used  to  adulterate  the  genuine  oil. 

New  Guinea  Nutmegs. — As  the  intercourse  between 
the  Moluccas  and  New  Guinea  increased,  an  entirely 
new  kind  of  nutmeg  came  into  the  hands  of  Europeans, 
viz.,  the  Myristica  argentea,  Warb.,  that  was  probably  first 
noticed  in  1666.  Since  the  Middle  of  the  18th  century  it 
became  an  article  of  commerce  in  Eastern  Asia.  Towards  the 
end  of  that  century  it  was  first  brought  to  Europe,  and  at  the 
present  time  it  is  'the  most  important  article  of  export  from  New 
Guinea.  Nevertheless  this  nutmeg  remained  undescribed  and  un- 
known, as  well  as  the  plant  which  produces  it.  Dr.  Warburg 
succeeded  in  obtaining  information  on  this  point  through  the 
assistance  of  a  native,  who  was  persuaded  to  show  him  some  of 
the  trees  in  Dutch  New  Guinea.  They  were  characterised  by 
large  leiives  having  a  silvery  appearance  on  the  under  side  ;  hence 
the  name. 

Next  to  Myristica  fragnniSy  the  M.  argcntca  is  certainly  the 
most  important  variety,  and  that  which  has  the  greatest  future. 
Its  odour  is  not  so  delicate  as  that  of  the  true  nutmeg,  but  that 
may  be  due  to  the  circumstance  that  it  is  not  prepared  and 
packed  with  as  much  care  as  the  true  kind.  The  export  from 
the  province  of  Onin  is  estimated  by  Beccari  to  have  amounted 
to  about  125  pounds  at  the  middle  of  the  18th  century,  and  it 
exceeded  in  importance  that  of  all  other  produce.  Since  then, 
the  regular  service  of  steamers  has  led  to  a  great  increase  in  this 
trade.  Formerly  the  nutmegs  were  sent  in  small  parcels  by 
ships  to  Banda,  there  treated  in  the  same  way  as  true  nutmegs, 
and  sometimes  mixed  with  them.  Now  they  are  all  taken 
direct  to  Macassar,  where  they  are  shelled  and  dusted  with 
lime.  The  price  of  them  in  Macassar  is  about  one-third  that 
of  the  best  (quality  of  true  nutmegs.  While  formerly  these 
nutmegs  were  used  only  in  the  Malay  Archipelago,  in  the  Philippine 
Islands,  &c.,  by  the  natives,  probably  on  account  of  their  cheapness 
(as  Para  papua  in  the  Malay  country,  and  as  Aniz  moscada  in  the 
Philippines),  and  came  only  occasionally  to  Holland  and  England, 
they  are  now  regularly  im]>orted  into  England  (1892),  as  "  Ix)ng 
nutmegs,"  and  they  have  been  known  in  Germany  since  1890  as 
"  Horse  nutmegs."  Apart  from  the  fact  that  tlie  aroma  is  not  so 
delicate,  these   nutmegs  are  also  very   friable,   but   the   broken 
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cagnients  can  be  useit  for  the  production  of  essential  oil.  They 
e  also  very  liable  to  be  attacked  by  rna^ota,  even  when  they 
live  been  "  Uuied."  Their  aroma  ia  very  permanent  even  after 
eing  kept  a  number  of  years ;  samples  datiug  from  the  previous 
antury  have  still  a  strong  smell  when  crushed.  Hitherto  the 
(ace  has  not  been  brought  into  commerce.  Samples  of  it  brought 
>  Europe  have  a  dirty  grey  or  red-brown  colour,  but  this  is 
robably  due  to  defective  drj'ing.  It  is  uncertain  whether  in 
lying  the  mace  would  acquire  the  yellow-red  colour  of  that  of 
^  fru'jruns,  but  it  is  certainly  capable  of  being  made  useful, 
'   provided  it  can  be  properly  prepared. 

These  nutm^  would  come  into  actual  competition  with  true 
nutmegs  only  in  the  event  of  their  being  carefully  cultivated  and 
gathered  as  the  produce  of  M.  fragrans  is,  and  it  is  not  improbable 
that  their  lower  price  would  be  compensated  by  a  larger  yield. 

The  nutmegs  of  M.  argentea  differ  from  true  nutmegs  in  their 
narrow,  long  shape,  and  the  rehitively  less  marked  arillus  furrows. 
The  arClus  generally  consists  of  four  broad  stripes,  which  are 
united  above  and  lielow.  The  same  with  the  hard  shell  is  from 
3j  to  4i  cm.  long,  and  from  2  to  2J  cm.  broad.  It  ia  broadest 
at  the  base,  and  becomes  gradually  narrower  towards  tlie  end, 
externally  of  a  briglit  red  colour  when  fresh,  but  as  met  with  in 
commerce  it  ia  generally  of  a  yellow-brown  colour.  The  fruit  ia 
imbedded  in  a  very  thick  pericarp,  and  when  fresh  it  is  from  4J 
to  6i  cm.  long  and  4J  to  5J  cm.  broad.  The  testa  is  nearly 
■%  num.  thick.  The  endosperm  contains  much  starch,  and  the 
lirown  runcination  atreaka,  which  alone  contain  the  aroma,  are 
more  scattered  and  coarser  than  in  true  nutmegs.  The  cotyledons 
ire  joined  in  a  disc  swelled  at  its  edges  to  5  ni.m.  diameter. 

At  a  meeting  of  the  BerUn  rharmaceutical  Society,  2nd  June, 
1692,  Dr.  Warburg  called  attention  to  the  species  Myristica 
^tecedanea.  which  was  discovered  l)y  Reinwardt  in  the  island  of 
lidoee  (one  of  the  Moluccas)  in  1821,  These  nutmegs  can 
Karcely  be  distinguished  from  those  of  M.  fragrans,  and  they  are 
IBiy  aromatic.  Tlie  leaves  and  flowera  of  this  variety  are,  however, 
|uite  difierent  from  those  of  M.  fragrans. 

,  In  New  Guinea  there  is  a  great  number  of  varieties  of  nutmeg 
jlantB,  the  produce  of  which  possess  some  aroma,  but,  though 
Wrinanent,  it  is  generally  too  feeble  to  admit  of  these  kinds 
eing  used  to  any  extent  as  aubstitutea  for  true  nutmegs. 
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The  nuts  of  the  true  nutmeg  (Myristica  fragrans)  are  known  in 
Hindustanee  and  Bengalee  under  the  name  *'  Jaiphal "  ;  those  of 
Myristica  Malabarica  as  "  Rjin-jaiphal "  and  "  Eamphal,"  and  in 
the  Malabar  dialect  "  Panam-palka." 

Mace  is  the  laciniate  envelope  of  the  nutmeg,  usually  called  the 
aril.  It  is  said  by  Planchon  to  be  nothing  but  an  expansion  of 
the  exostome,  and  therefore  an  arillode  or  false  aril. 

Mace  is  picked  off  the  nuts  by  hand  and  prepared  for  the 
market  by  drying  it  for  some  days  in  the  sun.  Some  flatten  it  by 
the  hands  in  single  layers ;  others  cut  off  the  heels  and  dry  the 
mace  in  double  blades.*  In  rainy  weather  artificial  heat  is 
employed  for  drying  it.  At  first  the  mace  is  crimson  or  blood 
red,  but  in  process  of  drying  it  loses  this  tinge,  and  after  a  few 
months  acquires  the  golden  colour  preferred  by  the  dealers.  The 
Dutch  sprinkle  the  mace  with  salt  water  prior  to  packing  it  in  the 
sacks  called  sokkoL 

Trtce  or  genuine  mace  is  the  produce  of  the  round  or  true 
nutmeg.  It  occurs  in  single  or  double  blades,  flat,  irregularly  sUt, 
smooth,  slightly  flexible  or  brittle  membrane,  of  a  pale  cinnamon- 
yellow  or  golden-yellow  colour,  and  an  odour  and  taste  analogous 
to  those  of  nutmegs.  The  Penang  mace  is  the  most  esteemed.  It 
is  flaky  and  spread.  The  Dutch  or  Batavian  mace  is  more  fleshy 
and  scarcely  fetches  so  high  a  price  as  the  former,  and  the 
Singapore  mace  is  considered  inferior  to  both  of  them. 

Wild  or  false  mace,  the  produce  of  the  Long  or  Wild  nutmeg, 
is  dark  red  in  colour,  of  strong,  coarse  flavour,  very  different  to 
that  of  the  true  mace. 

As  an  adulterant  of  true  mace  the  arillus  of  Myristica 
Malabarica  Lam,  known  under  the  name  of  Bombay  Mace,  has 
been  used  during  the  last  two  centuries.  It  is  much  larger  and 
more  cylindrical  than  the  arillus  of  true  nutmeg,  and  the  several 
flaps  are  united  at  the  apex,  forming  a  conical  structure.  The 
anatomical  structure  is  also  different,  as  may  be  seen  by  the  aid  of 
a  microscope.  When  moistened  with  hydrochloric  acid,  the 
Bombay  mace  presents  tlie  marked  peculiarity  of  assuming  a 
greenish  colour. 

Oil  of  nutmeg,  to  which  the  flavour  and  odour  of  nutmegs 
are  due,  is  obtained  by  distillation  of  the  pulverised  nuts.  The  yield 

*  Newbold,  Political  and  Statistical  accouDt  of  the  British  Settlements  in 
the  Straits  of  Malacca,  vol.  i. 
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is  from  8  to  10  per  cent.  The  oil  is  straw-coloured  ;  sp.  gr.  0*93, 
consisting  principally  of  a  hydrocarbon  Ci^  H^^,  boiling  at  165°  C. 
It  appears,  by  the  researches  of  Dr.  Wright,*  that  this  is  a 
mixture  of  at  least  two  hydrocarbons,  one  a  terpene  boiling  at  163°, 
the  other  ordinary  cymene.  This  last  was  extracted  by  treating 
the  mixture  of  hydrocarbons  with  sulphuric  acid,  whereby  the 
terpene  became  resinized.  On  distillation  with  water,  cymene 
passed  over  unaltered ;  when  purified,  this  was  found  to  be 
identical  with  all  the  other  known  varieties  of  cymene.  Oil  of 
nutmeg  also  contains  an  oxygenated  constituent  which  Gladstone 
named  Myristicol,  and  assigned  the  formula  CiqHi^O,  boiling 
near  212^.  (Wright  states  that  the  analytical  numbers  of  this 
body  agree  better  with  the  fommla  C^o  H^^  0). 

Examined  by  polarised  light  in  a  200  m.m.  tube,  oil  of  nutmeg 
(distilled  in  London)  was  found  to  deviate  the  ray  15 ^'3  to  the 
right ;  and  oil  of  "  long  "  nutmeg  28^*7  to  the  rightf 

The  results  of  Dragendorff's  experiments  respecting  the 
solubility  of  oil  of  nutmeg  in  alcohol  are  as  follows  J  (the  sample  a 
being  obtained  from  Herr  Zeise,  as  pure ;  the  sample  h  was  not 
distilled  so  recently)  : — 


a 


1  C.C.  of  oil  mixed  with  91  per  cent, 
alcohol  was  clear  in 
all  proportions. 

was  quite  clear  in  3  c.c. 
of  87  per  cent,  alcohol. 


II 


b 

. • . 

was  almost  clear  in  2  c.c. 

of     alcohol     of     same 
strength. 

was  almost  clear  in  7  c.c. 
of  alcohol  of  same 
strength. 


,,  was    very    nearly    dis- 

solved in  6  c.c.  of  85 
per  cent,  alcohol,  and 
formed  a  perfectly 
clear  solution  in  8  c.c. 
of  the  same. 

Tlie  strength  of  the  spirit  used  in  these  experiments  is  according 
to  Tralles'  alcoholometer  which  gives  the  percentage  volume  for 
the  temperature  of  60°  F. 

By  fractional  distillation  of  oil  of  nutmeg,  Semmler§  isolated  a 
body  having  the  peculiar  odour  of  mace,  and  represented  by  the 

•  Pharm.  Joum.  [3]  iv.,  p.  311. 

t  Fliickiger  and  Hanbury,  Hist,  des  drogues,  ii.,  p.  219. 

X  Pharm.  Journ.  [3]  vi.,  p.  654. 

§  Ber.  Deutsche.  Chem.  Ges.  1890,  p.  1803. 
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formula  Cj^  Hj  ^  O3,  which  he  called  Myristidn,  The  correctness 
of  the  formula  was  verified  by  the  preparation  of  a  bromine 
derivative, —  dibromyristicin  C^g  H^^  Brg  0^, — which  melts  at 
105°  C. 

Another  communication  from  Semmler  to  the  Berlin  Chemical 
Society*  announces  the  discovery  in  mace  oil  of  an  odorous 
constituent  forming  white  crystals  melting  at  30 ''•26  which  is 
shown  to  be  the  butenyldioxy methylene — methoxyl  derivative  of 
benzene.  By  oxidation  with  potassium  permanganate  it  yields 
myrlstidnic  aldehyde  Cg  Hg  0^,  the  butenyl  group  (C^  H^)  being 
converted  into  the  aldehyde  group — C  H  0.  Myristicinic  aldehyde 
forms  white  crj'stals  melting  at  130° ;  it  occupies  a  position  inter- 
mediate between  piperonal  and  apiolaidehyde  : — 


/ 


O 


COOH  "^     ^    y>CH, 


H,  ^— 0/  C6H3<r  >CH3         CfiH  —  OCH 

CHO  \    O  \ 


^CHO 
Piperonal.  Myristicinic  aldehyde.  Apiol  aldehyde. 

Further  oxidation  of  the  aldehyde  yields  myristicinic  acid 
Cp  Hg  O5,  a  yellowish- white  crystalline  substance  melting  at 
208°-210°  C;  by  treating  this  with  a  strong  reducing  agent,  gallic 
acid  is  formed,  from  which  Semmler  infers  that  the  three  oxygen 
atoms  attached  to  the  benzene  ring  are  in  the  ortho  position 
relatively  to  each  other,  and  that  the  carboxyl  group  is  in  the  meta 
position  to  one  of  them. 

During  the  operation  of  distilling  nutmegs,  or  towards  the  end 
of  a  long  distillation,  it  has  been  noticed  that  a  crystalline  matter 
collects  with  the  oil  on  the  surface  of  the  water.  In  the  crude 
state  it  appears  as  a  greyish  semi-solid  mass,  smelling  strongly  of 
nutmegs.  By  purification  by  washing  with  cold  spirit  of  0*830  and 
repeated  crystallisation  from  boiling  spirit,  this  body  can  be  separated 
in  the  form  of  large  brilliant  colourless  scales.  Professor  Fluckiger 
who  made  the  original  investigationf  states  that  the  crystalline 
form  of  the  scales  could  not  be  ascertained,  as  they  never  fully 

♦  Ber.  Deutsch.  Chem.  Ge«.  XXIV.,  3818. 
+  Pharm.  Journ.  [3]  v.  p.  136 
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developed.  In  polarised  light  they  prove  to  be  doubly  refractive. 
The  alcoholic  solution  is  devoid  of  rotatory  power.  It  reddens 
litmus  slowly,  but  very  decidedly  and  permanently.  In  water,  the 
crystals  are  insoluble.  They  melt  at  54*5  C.  and  evolve  offensive 
vapours,  like  a  fatty  substance  ;  if  they  are  heated  in  a  glass  tube, 
no  crystalline  particles  are  sublimed.  On  platinum  foil  they  burn, 
leaving  no  residue,  giving  ofif  at  first  the  same  vapours  a^  when 
heated  in  a  glass  tube.  No  difference  could  be  observed  between 
the  purified  crystals  obtained  from  common  nutmegs  and  those 
obtained  from  long  nutmegs.  The  ultimate  analysis  of  the  same 
from  both  sources  likewise  corroborating  their  identity. 

In  caustic  alkalies,  the  crystals  of  this  so-called  Myristicin  (of 
course  totally  distinct  from  Semmler's  Myristicin  above  referred  to) 
dissolve  readily :  if  a  somewhat  considerable  quantity  is  dissolved 
in  warm  caustic  lye,  it  will  form,  on  cooling,  a  consistent  jelly, 
which,  in  fact,  is  nothing  else  than  a  soap.  "  Myristicin  "  warmed 
for  a  day  or  two  with  absolute  alcohol  and  an  excess  of  anhydrous 
carbonate  of  sodium,  yields,  on  cooling,  a  gelatinising  neutral  solu- 
tion. If  this  solution  is  liquified,  filtered  and  mixed  with  an  acid, 
a  crystalline  layer  will,  on  cooling,  make  its  appearance  on  the 
surface  of  the  liquid.  This  layer  may  be  collected,  washed  with 
water,  until  the  latter  no  longer  reddens  litmus,  and  then  re-crystal- 
lized from  hot  alcohol,  when  crystals  are  obtained  which  prove  to 
agree  in  every  way  with  the  original  "Myristicin."  If  this  process  of 
purification  is  repeatedly  carried  on  with  the  same  quantity  of 
the  substance,  the  odour  of  the  latter  diminishes,  and  at  last 
disappears. 

After  this  complete  purification  from  the  essential  oil  with 
which  the  crystals  are  contaminated,  they  proved  on  analysis  to  be 
composed  of : — 

I.  II. 

Carbon 7327     ...     7341 

Hydrogen 12*25     ...     12*25 

Oxygen 14*48     ...     14*34 


100-00  100*00 

As  a  result  of  these  researches,  the   Professor  remarks  in  his 

paper  read  at  the  British  Pharmaceutical  Conference  : — "  It  became 

now  evident  that  I  had  before  me  Myristic  acid  (the  body  was 

formerly  considered  to  be  a  stereoptene  and  was  named  Myristicin), 
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which,  in  the  form  of  Trimyristicatc  of  Glycerin^  is  the  chief  con- 
stituent of  the  fatty  part  of  nutmegs.  The  formula  of  the  acid 
Ci4  Hjg  O3  requires: — 

14  C 168     ...     73-68 

28  H 28     ...     12-28 

2  0 32     ...     14-04 


228  100-00 

"  The  melting  point  of  myristic  acid  is  stated  by  Heintz  to  be 
53^-8 ;  my  crystals  melted  not  before  54^  or  54^-5.  Whether  this 
difference  is  due  to  the  perfect,  I  may  say,  unrivalled,  purity  of  my 
acid,  or  to  a  different  way  of  observation,  may  remain  undecided. 

"  It  is  not  astonishing  to  meet  with  myristic  acid  in  the  product 
of  a  prolonged  distillation  of  nutmegs,  for  fatty  acids  generally  are 
capable  of  being  volatilized,  especially  by  means  of  superheated 
steam,  when  the  vegetable  fats  are  resolved  into  glycerin  and  fatty 
acids.  It  is  possible  that  free  myristic  acid  is  presient  in  the  nut- 
meg itself,  and  this  would  still  more  easily  be  carried  over  by  the 
watery  vapour.  I  have  warmed  a  little  powdered  nutmeg  with 
alcohol  and  anhydrous  carbonate  of  sodium  and  thus  got  a  small 
amount  of  indubitable  soap,  from  which  I  isolated  myristic  acid. 
This  experiment  shows  that  nutmegs  contain  a  little  free  myristic 
acid." 

Expressed  oil  of  Nutmegs,  "  Nutmeg  butter,"  "  Concrete 
oil  of  nutmegs"  or  "  Balsam  of  nutmegs."  Crushed  fresh  nutmegs, 
or  imperfect,  broken  nutmegs,  crushed  while  fresh  into  a  paste,  are 
enclosed  in  bags  and  submitted  to  hydraulic  pressure  between 
heated  iron  plates.  The  yield  is  from  20  to  25  per  cent.  It  is  at 
first  liquid,  but  congeals  on  cooling  into  an  unctuous  orange-brown 
body  of  marbled  or  mottled  appearance.  It  is  imported  into 
London  principally  from  Singapore,  in  oblong  cakes  of  the  shape 
of  bricks,  but  somewhat  smaller  in  size,  enveloped  in  palm  leaves 
or  "flag-leaves."  It  was  formerly  brought  into  European 
commerce  vid  Holland.  At  present,  much  of  this  "  expressed 
oil"  is  manufactured  in  Europe,  and  put  up  in  the  same  shaped 
blocks  as  that  prepared  in  the  East,  but  it  is  packed  in  paper. 
When  discoloured  and  hardened  by  age,  it  is  called  "  Banda  Soap." 
Its  odour  is  very  agreeable  and  its  taste  greasy  and  aromatic.  It 
melts  at  45'*C.  and  dissolves  completely  in  two  volumes  of  warm 
ether  and  in  four  volumes  of  warm  alcohol  of  0*800.     It  contains 
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about  six  per  cent,  of  volatile  oil  of  nutmeg,  to  which  its  odour 
aud  taste  are  due.  It  coiiHists  principally  of  a  v^etable  fat  called 
Myridin,  C^gH^gO^  {Propaiffl  tnmyristicate)  which  can  be 
extracted  by  benzene  or  ether  from  the  portion  of  butter  which  is 
inaoliible  in  cold  alcohol;  it  forms  crystals  which  melt  at  31°C, 
By  saponification  it  furnishes  glycerin  and  mymtic  acid  C,  ^  H^g 
O,,  which  is  fusible  at  53°'8C.  According  to  Mulder,  myriatin 
exists  in  small  quantity  in  the  fixed  oils  of  linseed  and  poppy-seed. 
It  is  also  found  in  several  vegetable  oils  and  fats  and  in 
spermaceti.  The  "  butter "  contains  several  other  fatty  bodies 
(one  of  which  is  found  in  the  portion  which  is  moat  soluble  in 
alcohol  and  benzene)  which  have  not  been  investigated,  and  a  red 
colouring  matter.  A  small  quantity  of  uncombined  myristic  acid 
is  also  present. 

A  false  butter  of  nutmegs  has  been  noticed  by  Playfair, 
composed  of  animal  fat  boiled  with  powdered  nutmegs  and 
flavoiu'ed  with  sassafras. 

Composition  of  Mace. — The  nature  of  the  principal 
constituents  of  Mace  can  be  deduced  from  the  following 
experiments*;  "Seventeen  grammes  of  finely  pulverised  mace 
were  entirely  exhausted  by  boiling  ether,  and  the  solvent  left 
to  spontaneous  evaporation.  The  residue,  amounting  to  5-57 
grammes,  after  desiccation  at  100°C,  was  reducetl  in  weight 
to  4'17  grammes.  The  loss,  140  gramme  being  the  essential  oil, 
which  was  consequently  8'2  per  cent.  The  residue,  amounting  to 
24'5  per  cent,  was  a  thick  aromatic  balsam  in  which  we  coidd  find 
no  trace  of  the  presence  of  fat ;  it  consisted  of  resin  and  semi- 
resinitied  essential  oil.  Alcohol  extracted  frrjm  it  1'4  per  cent,  of 
an  uncrj-stallizable  sugar  which  reduced  cupric  oxide.  The  drug, 
after  treatment  in  this  way  with  alcohol  and  ether,  yielded 
scarcely  anythijig  t-o  cold  water,  but  boiling  water  extracted  1'8 
per  cent  of  mucilage,  which  assumed  a  blue  coloration  under  the 
intluence  of  iodine  or  a  reddish-violet  after  having  been  previously 
dried.  This  substance  is  not  soluble  in  an  ammomacal  solution  of 
cupric  oxide  ;  it  seems  rather  to  be  an  intermediary  body  between 
gum  and  stai-ch.  The  composition  of  mace  appears  therefore  very 
different  from  that  of  nutmegs." 

As  regards  this  "intermediary  body  between  gum  and  starch," 
Tschirch  states  that  "  the  aril  of  Myristicu  fragrans  furnishes  a 
■  F.  &  H.  Hut  dea  drogues,  ii  p.  333. 
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good  illustration  of  the  presence  of  amylodextrin  as  a  normal  cell- 
content  in  the  place  of  starch.  He  says  it  is  distinguished  from 
true  starch  by  being  stained  reddish-brown  instead  of  blue  by  an 
aqueous  solution  of  iodine.  The  grains  of  amylodextrin  do  not 
appear  to  contain  even  a  nucleus  of  starch.  As  seen  under  the 
microscope  they  have  usually  somewhat  the  form  of  a  rod  and  are 
often  curved  or  coiled;  less  often  they  are  roundish  or  disc- 
shaped ;  they  do  not  usually  exhibit  any  evident  stratification.* 

According  to  Dr.  Hefelmann,  the  adulteration  of  powdered  mace 
in  Germany  generally  consists  in  the  addition  of  Bombay  mace  or 
of  other  vegetable  material  (leguminous  fruits)  coloured  with 
turmeric.  The  presence  of  the  latter  is  shown  by  the  presence  of 
starch  cells,  which  are  not  present  in  mace.  Bombay  mace  may 
be  detected  by  boiling  the  suspected  sample  with  alcohol  and 
filtering  through  a  white  filter ;  in  the  case  of  pure  mace,  the  filter 
is  stained  a  faint  yellow,  but  in  the  presence  of  Bombay  mace,  the 
filter,  especially  the  edge,  is  coloured  red.  Another  more  delicate 
test  is  to  add  Goulard's  extract  to  the  alcoholic  filtrate ;  with  pure 
mace  only  a  white  turbidity  is  occasioned,  but  when  Bombay  mace 
is  present,  a  red  turbidity  is  obtained.  The  reaction  given  by 
turmeric  is  similar,  but  it  may  be  distinguished  from  that  of 
Bombay  mace  in  the  following  manner : — A  strip  of  filter  paper  is 
saturated  with  the  alcoholic  solution,  the  excess  of  fluid  removed, 
and  the  strip  drawn  through  a  cold  saturated  solution  of  boric 
acid  ;  when  Bombay  mace  is  present,  the  paper  remains  unchanged, 
but  in  the  presence  of  turmeric  it  turns  orange-brown.  If  a  drop 
of  potassium  hydrate  solution  is  now  placed  on  the  strip  of  paper, 
it  causes  a  blue  ring  if  turmeric  is  present,  and  a  red  ring  if  the 
adultrant  is  Bombay  mac^.f 

The  yield  of  volatile  oil  of  mace  has  been  very  variously 
estimated  by  different  observers :  Herrings  &  Co.,  having  found  it  to 
be  6  per  cent.  ;J  Fluckiger  and  Hanbury,  8*2  per  cent.;  §  Schimmel 
&  Co.,  II  11  to  16  per  cent.  This  oil  is  colourless  and  very  fragrant ; 
its  sp.  gr.  is  0-858  at  10^,  0-855  at  15^  and  0852  at  20^  C. 
(Schimmel);    Guibourt    states  it   to   be  0*928;   his  sample  was 

*  Pharinacographia  Indica,  ill.  p.  195. 

t  Pharm.   Zeit.,   1891,  p.    122.       See  also  Tschirch,   an  authority  above 
quoted,  Pharm.  Zeit.,  1881,  74. 

t  F.  and  H.  Hist,  des  Drogues  ii.,  p.  223. 

§  Ibid. 

llBericht,  Oct.,  1887. 
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probably  contaminated  with  the  red,  fixed  oil  of  mace,  that  body 
being,  as  he  states,  soluble  in  the  volatile  oil.  Fllickiger  found 
that  oil  of  mace  deviates  the  polarised  ray  18*^*8'  to  the  right  in  a 
200  millimetre  tube.  The  principal  constituent  of  the  oil  was 
termed  by  Schacht  Macene,  a  hydrocarbon  CjoH^g  boiling  at 
160^  C,  distinguished  from  oil  of  turpentine  in  that  it  does  not 
form  a  crystalline  hydrate  on  being  mixed  with  alcohol  and  nitric 
acid.  Macene,  by  treatment  with  hydrochloric  acid  gas,  yields 
crystals  of  CjoHigH  CI,  which  oil  of  nutmegs,  similarly  treated, 
does  not  (according  to  Cloez).*  Crude  oil  of  mace  contains,  like 
oil  of  nutmeg,  an  oxygenated  body,  the  properties  of  which  have 
not  been  investigated. 

Several  species  of  Myristica  furnish  products  more  or  less 
analogous,  and,  as  before  observed,  several  species  are  employed  to 
adulterate  the  true  spice.  Aromatic  products  are  derived  from 
the  Myristica  spuria  of  the  Philippine  Islands,  the  Myristica 
Mcuiagasmrieiisis  of  Madagasca,  the  Myristica  Bicuiha  of  Brazil^ 
the  Myristica  Otoha  of  New  Granada,  and  the  Myristica  sebifera 
(  Virola  sebifera,  Aublet),  the  seeds  of  which  furnish  an  abundance 
of  aromatic  yellow  tallow,  which  is  of  crystalline  appearance  and 
suitable  to  the  manufacture  of  candles. 

The  leaves  of  Myinstica  frayrans  yield  on  distillation  a  colourless, 
exceedingly  limpid  oil  with  an  agreeable  and  fine  nutmeg-like 
odour  and  taste.  This  oil  could  be  employed  as  a  substitute  for 
nutmeg  oil. 

An  oil  of  nutmeg-like  odour  and  flavour  is  also  yielded  by  distil- 
lation of  the  leaves  of  Uucalyptus  alba. 

Apart  from  the  ordinary  adulteration  with  nuts  of  inferior 
species,  nutmegs  are  frequently  sent  into  the  market  after  being 
subjected  to  distillation  in  the  entire  state  and  a  quantity  of  the 
volatile  oil  extracted  from  them,  being  therefore  comparatively 
valueless,  and  ingenious  methods  have  been  devised  for  dressing  up 
inferior  nutmegs  to  resemble  good  ones  ;  the  fraud  has  even  been 
carried  so  far  as  to  fabricate  artificial  nutmegs  of  bran,  sawdust, 
clay  and  powder  of  nutmegs  !  The  Chinese  are  great  adepts  in  the 
art  of  adulteration,  have  in  fact  elevated  it  to  the  rank  of  a  "  fine 
art,"  but  although  most  of  their  tricks  are  very  clever,  they  have 
not  been  accused  of  such  original  audacity  as  the  manufacture  of  nut- 
megs, papier-m§,ch^  hams,  and  such-like  "  properties  "  which  can 

•  Joarn.  de  Plianu.  [3]  xlv.,  p.  160. 
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only  be  played  off  occasionally.  The  adulteration  of  musk,  oil  of 
cassia,  &c.,  is  a  recognised  Chinese  monopoly,  now  so  well-known 
that  those  products,  often  adulterated  to  the  extent  of  50,  60  or 
80%,  are  taken  as  merchantable  commodities  on  the  London  market, 
leaving  risk  of  loss  principally  to  consumers,  who  either  do  not 
understand  the  methods  of  assay  or  trouble  to  apply  them  so  long 
as  they  obtain  "  cheap  "  goods  or  such  as  will  bear  a  little  further 
adulteration  if  they  have  to  be  sold  again  in  the  crude  state 
English  dealers  are  not  more  immoral  than  the  Heathens. 

The  odour  of  nutmeg  is  observable  in  the  leaves  of  Temus 
TTioschata  when  bruised  : — Temus  mosichata*  a  fine  evergreen  shrub 
belonging  to  the  Natural  Order  Mag/ioliacecp,  ten  feet  in  height, 
native  of  Chili,  in  which  country  it  is  cxiUed  Temo,  In  English  it 
is  termed  "  Musk-scented  Temus."  The  leaves  are  crowded  on 
the  branches,  alternate,  oval,  smooth,  green  and  shining,  2  inches 
long,  stalked.  The  flowers  are  sweet-scented,  calyx  3-cleft ;  petals 
18,  linear,  flesh-coloured,  narrow,  2  or  3  inches  long.  Stamens  26, 
shorter  than  the  petals  ;  anthers  globose  ;  ovaries  2,  each 
terminated  by  a  style ;  carpels  2  ;  seeds  arillate. 

''  Plume  Nutmegs  "  See  AtJierospcrma  imsclmta, 
"Jamaica  Nutmegs"  or  "American  Nutmegs,"  sometimes 
called  "  Calabash  Nutmegs  "  from  the  resemblance  of  the  entire 
fruit  to  a  small  calabash,  are  tlie  seeds  of  Monodora  Myristica 
Gaertner.f  Formerly  only  a  single  species  belonging  to  this  genus 
of  Anonacecc  was  known,  but  four  others  have  been  found  in 
Western  and  Eastern  tropical  Africa.  The  original  species, 
M.  Myristica  was  described  from  specimens  obtained  from  Jamaica, 
where  it  was  supposed  to  have  been  introduced  from  South 
America,  but  there  is  more  reason  to  believe  it  was  taken  there  by 
the  negroes  from  Western  Africa.  Also  the  genus  was  formerly 
regarded  as  anomalous  among  its  congeners,  on  account  of  its 
ovary  being  supposed  to  consist  of  a  single  carpel,  with  the 
numerous  ovules  distributed  over  the  whole  of  its  inner  surface 
(audit  is  mis-named  accordingly, from  fiovo<;  one,  and  iopa  a  skin); 
but  it  is  now  known  that  it  does  not  essentially  differ  from  the 
rest  of  the  order,  the  ovary  being  in  reality  compound,  consisting 

*  Molina,  Saggio  suUa  storia  naturale  del  Chili,  p.  153  ;  Jussieu,  Genera 
plantanim,  435;  D.C.  prodr  1,  p.  78. 

t  Fnict.  ii.  p.  194  t.  125  f.  1  ;  Lunan,  Hortas  Jamaicensis  p.  10  ;  Dunal, 
Monographic  des  Anonac^  p.  80. 
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of  numerous  parcels  united  together,  the  placentas  becoming 
confluent,  and  giving  the  appearance  of  the  ovules  being  irregularly 
dispersed  over  the  whole  surface. 

M.  Myristica  is  described  as  a  small  tree  in  Jamaica  where 
it  is  cultivated,  being  only  about  20  feet  in  height,  but  it  grows  to 
60  or  60  feet  in  Lower  Guinea.*  The  other  species  are  small 
trees  or  shrubs  in  all  of  them  the  flowers  are  large,  like  those 
of  Unona  undtUala,  solitary  and  sweet-scented.  They  are  charac- 
terised by  their  three  outer  petals  being  large  and  spreading, 
with  crisped  or  waved  edges,  and  the  three  inner  ones  heart- 
shaped  and  erect,  meeting  together  at  their  apices.  The  outer 
petals  of  M.  Myristica  are  of  a  bright  yellow  colour  variegated 
with  purple  spots,  and  the  inner  ones  whitish  on  the  outside  and 
downy,  but  shining  and  pale  yellow,  with  crimson  spots  inside. 
The  fruit  of  all  the  four  species  is  perfectly  smooth,  yellow  when 
ripe,  globular,  varying  in  size  from  that  of  an  orange  to  a  large 
melon,  containing  a  number  of  seeds  packed  closely  together  with 
great  regularity  in  the  midst  of  a  quantity  of  pulp.  The  seeds  of 
M.  Myristica  contain  a  quantity  of  aromatic  oil  which  imparts  to 
them  the  odour  and  flavour  of  nutmegs,  and  as  they  likewise 
possess  the  same  kind  of  interior  structure  they  have  acquired  the 
vernacular  names  above  mentioned.! 

Sassafras. 

Sassafras  officinale,  Nees.  Syst.  Laurins,  p.  488.  Woodv.  Med. 
Bot.  t.  31  ;  Bigelow,  Amer.  Med.  Bot.  t.  35  ;  Stevenson  & 
Churchill,  Med.  Bot.  iii.,  t.  126;  Bentley  &  Trimen,  Med.  PI. 
t.  220. 

This  was  called  Zaurm  Sassafras  by  Linnaeus  and  is  a  small, 
hardy,  deciduous  tree  of  the  Natural  Order  Zauracew,  common  in 
the  woods  of  the  United  States,  extending  from  Canada  to  Florida 
and  Missouri.  In  the  North  it  grows  to  the  height  of  about  30 
feet,  but  in  the  Central  and  Southern  States  it  attains  a  height  of 

•  R.  Brown,  Observations  on  the  herbarium  collected  by  Christian  Smith  in 
the  vicinity  of  the  Congo,  p.  66. 

t  Interesting  information  on  the  subject  of  nutmeg  is  given  in  the  following 
Works  :— Crawfurd's  Diet.  Indian  Islands,  p.  304  ;  Wallace's  Malay 
Archipelago,  i.  p.  452 ;  Hooker's  Jonm.  Bot,  iv.  p.  83  ;  Collingwood,  in  Joum. 
Lin.  Soc.  (Bot),  x.  p.  45  ;  Pharm.  Journ.,  [1]  ii.  p.  516;  Journ.  de  Pharm., 
1864,  p.  160;  Royle's  Mat  Med.,  p.  464.  A  good  plate  is  in  Roxb.  PL 
Coromandel,  t.  274,  also  Woodville  Med.  Bot  t  238. 
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nearly  100  feet.  It  forms  many  slender,  cylindrical  branches.  It 
has  a  rough,  deeply  furrowed  or  cracked  bark,  of  a  greyish-brown 
colour  and  very  aromatic.  Tlie  bark  of  the  young  shoots  is 
yellowish  or  reddish -green.  The  leaves  are  alternate,  on  petioles 
about  1  inch  long  and  remarkable  for  their  variety  of  form  on  the 
same  tree  ;  those  which  open  first  from  the  bud  being  oval,  entire 
and  about  four  inches  long  ;  the  next  being  of  the  same  form  with 
a  lobe  on  eacli  side,  and  the  last  to  appear  have  regularly  three 
lobes.  Tlie  greenish-yellow  dicccious  unisexual  flowers  are  in 
drooping  racemose  panicles,  appearing  with  the  leaves  and  imme- 
diately beneath  them.  There  is  no  calyx :  the  corolla  is  divided 
into  six  narrow,  greenish-white  segments.  The  anthers  are  linear 
and  4-celled.  The  fruit  is  an  oval  drupe  about  the  size  of  a  pea,  of 
a  deep  blue  colour,  supported  erect  on  a  red  peduncle  nearly  2 
inches  in  length.  The  tree  is  quite  hardy  in  the  climate  of 
England,  but  is  rarely  seen  here. 

The  bark  is  much  more  fragrant  tlian  the  wood,  the  root- bark 
being  the  most  powerful,  and  that  of  the  branches  the  most 
pleasant. 

Imported  sassafras  varies  in  size,  from  "  chips,"  which  are  light, 
porous  and  of  greyish-yellow  colour,  to  large  branched  pieces 
sometimes  8  inclies  in  diamater.  The  dimensions  of  the  actual 
root-pieces  diminishes  down  to  that  of  a  quill.  The  external  bark 
of  the  roots  is  spongy,  rougli  and  externally  of  dull  greyish-brown, 
internally  reddish- brown.  The  inner  bark  is  light  in  colour  and 
rich  in  essential  oil.  The  wood  of  the  root  is  tolerably  soft  and 
easily  cut ;  it  is  of  a  dark  reddish-brown  colour  and  has  the  same 
ajireeable  odour  and  aromatic  taste  as  the  inner  bark,  but  in  a 
much  more  feeble  degree.  The  inner  bark,  separated  from  the 
valueless  external  outer  bark,  constitutes  a  special  article  of 
commerce,  in  which  a  considerable  business  is  done.  It  appears  in 
irregular  shaped,  flat,  bent,  furrowed  pieces,  rarely  larger  than 
4  inches  in  length  by  3  inches  in  width,  and  from  ^  inch  to  2 
inches  in  thickness.  Its  external  surface  is  finely  veined  and 
interspersed  with  minute  crystals  of  calcium  oxalate.  It  is  short- 
fractured,  corky,  of  a  brilliant  cinnamon  colour,  strong  agreeable 
odour  and  aromatic,  slightly  bitter  taste.  Examined  under  the 
microscope,  it  exhibits  a  great  number  of  oil-cells  and  cells 
containing  mucilage.  The  root  also  contains  tannic  acid,  and  a 
colouring  matter  analogous  to  cinchona-red. 
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I  In  the  SouLheni  States  it  is  commonly  found  in  old  fields  and 
■  thinly  wooded  slopes,  and  the  land-own  ere  are  genei-ally  wiling 
•  allow  it  to  be  taken  from  the  land  without  charge  if  the  diggers 
ta  up  the  holes  ami  cut,  pile,  and  leave  on  the  knd  the  trunks  of 
be  trees.  Many  fatmers  get  large  pieces  of  new  ground  cleared 
hd  grubl>ed  without  cost  in  this  way.  The  roots,  after  being 
fcaned,are  generally  saleable  at  the  rate  of  20  cents,  per  100  lbs.,* 
tA  everj-thing  that  grows  beneath  the  surface  is  good,  but  the 
■lyer  has  to  se-e  that  the  stump  is  not  cut  higher  than  the  surface 
I  the  ground  and  that  all  the  earth  and  stones  are  knocked  out 
nm  between  the  roots.  IE  they  are  not  thoroughly  cleaned  the 
Btoui  is  to  deduct  from  10  to  25  per  cent,  from  the  gross  weight 
§■  cover  such  losses.  The  roots  may  be  dug  at  any  season,  though 
use  dug  when  the  sap  is  down  yield  the  most  oil  They  are 
Rwn  out  of  Uie  soil  by  levers  and  split  up  with  axes  and  wedges 
I  about  the  size  of  a  man's  leg,  and  are  then  fed  into  the  chopping 
■chine,  which  is  a  heavy  iron  disc  or  wheel,  usually  about  three 
fet  in  diameter,  firmly  keyed  to  a  strongly  journaled  shaft  which 

Clves  at  about  600  turns  per  minute.     The  wheel  caniea  from 
to  four  steel  cutter  blades  set  in  slots  like  a  plane  hit,  the 
^ber  of  cutters  being  determined  by  the  power  available.     A 
%  h.  p.  engine  driving  a  4-cutter  wheel  will  chop  about  20,000 
ta.  of  root  in  three   hours,  and  this   quantity,  in  slices  alK)ut  n 
Darter  of  an  inch  thick,  will   fill   a   wooden   tank   ten   feet   in 
paiueter   and   ele\-en  feet  high.     Some  of  the  large  roots  when 
fought  in  weigh  over  1,000  Iba.  each,  but  the  smaller  roots  yield 
be  largest  percentage  of   oil.     The  cutter   is   fixed   to  a  hein'y 
lOoden  frame,  and  up  against  the  inner  face  of  the  wheel  a  heavy 
A  piece  is  bolted  about  14  inches  square  and  long  enough  to 
Ipch  across  the  frame, — about  4  feet.     In  this  block  a  sort  of 
jjute  is  hollowed  out,  with  the  bottom  inclined  toward  the  cutter 
This  chute  is  lined  with  hardened  J-inch  saw-steel,  and 
1  the  wheel  is  in  motion  the  roots  thrown  into  this  chute  are 
ried  down  the  steel-shod  incline  and  cut  very  rapidly,     The 
k  (which  constitutes  the  still)  is  made  of  3  inch  kiln-dried  pine, 
b  should  he  frets  from  pitch.     The  staves  are  4  to  5  inches 
,  12  feet  long,  tightly  jointed,  and  strongly  banded  with  six 
1  bauds  about  iJ  inches  wide  and  Jth  inch  thick.     The  upper 
1  lower  beads  of  the  tank  are  made  of  the  same  materials  as  the  . 
*  Oil,  Paint  and  Drag  Reporter,  USept.,  1SS1. 
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staves.  There  is  a  false  boltom  perforated  with  auger  holes  put 
in  about  three  inches  from  the  solid  boltom.  The  upper  head  is 
provided  with  a  trap  door  for  filling  the  tank,  and  a  larger  door  it 
fitted  in  one  end  of  the  bottom  of  the  tank  for  taking  out  the 
exhausted  cliips.  This  lower  door  is  luted  with  clay  and  keyed  in 
place.  The  chips  are  loaded  in  from  above,  and  when  the  tank  is 
full  the  upper  door  is  luted  in  and  securely  keyed  up.  Between 
the  false  bottom  and  real  bottom  of  the  tank  steam  is  admitted 
through  a  IJ  inch  pipe.  The  ateam,  at  40  lbs.  pressure,  is  at  first 
admitted  ^cautiously,  but  after  it  has  permeated  the  mass  of  chips 
and  bus  made  its  way  to  the  top,  which  usually  takes  about  three 
hours,  the  pressure  can  he  increased  to  50  or  60  lbs.  The  steam 
passes  through  a  copper  head  fitted  into  the  upper  part  of  the 
tank,  and  thence  through  a  coil  of  pipe  iu  a  tank  of  cold  wutt'r ; « 
2  inch  stream  of  cold  water  heiag  kept  running  through  the 
condensor  during  the  whole  time.  It  usually  takes  about  fifty 
hours  continuous  steaming  to  exhaust  the  oil  (by  this  pi-ocess)  from 
20,000  lbs.  of  chips  ;  the  average  yield  being  about  a  gallon  of  oil 
from  each  1,000  lbs.  of  chips.  The  stream  of  condensed  products 
which  runs  from  the  worm  is  caught  in  a  copper  funnel  havii^  a 
very  long  spout  which  reaches  nearly  to  the  bottom  of  a  copper 
vessel  of  about  20  gallons  capacity.  This  vessel  has  a  spout  neat 
the  top  through  which  the  waste  water  overflows,  while  the  oil, 
being  heavier  tlian  water,  remains  at  the  bottom,  and  is  drawn  off 
by  a  tap  in  a  thin,  steady  stream  during  the  process  of 
distillation. 

The  bark  should  be  collected  late  in  the  autumn,  or  in  the 
spring  before  the  leaves  appear.  The  pilh  is  principally  derived 
from  the  branches  and  tnigs,  and  is  said  to  be  most  valuable  if 
obtained  in  the  autumn  after  a  frost. 

The  bulk  of  the  commercial  oil  of  sassafras  is  produced  in  the 
United  Suues,  and  the  principal  market  tor  the  roots,  bark,  pith* 
and  oil  are  New  York  and  Baltimore.     The  above-mentioned  yield 


*  Tlie  pitb  U  nnt  employeH  aa  tin  aromatic.  It  is  found  in  slender 
cylindrical  pieces,  wliicli  are  very  liylit  and  spongy,  witli  a  slightly  mncilaginons 
tMte,  and  wlien  frenh  a  feeble  rtttvoar  of  Mssiifnta.  It  lorma  a  limpid  macila^ 
with  water.  This  mucilngo  may  be  prepared  by  adding  SO  j^raine  of  the  pith  to 
a  pint  of  boiling  wat«r.  It  in  niach  eniployed  in  the  Cloited  States  aa  a 
detnulc«ut  application  in  inSanitnatary  aflectionH  of  the  eyee,  and  as  a  Boothinft 
drink  in  catarrhal  and  other  diseaHOs  where  demulcents  are  useful.  It  differs 
from  mucilage  of  gum  arable  in  remaining  liquid  ivhen  alcohol  is  added  to  iL 
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of  oil  appears  small,  barely  1  per  cent,  compared  with  the  yield 
obtained  in  Europe  from  imported  chips,  which  is  found  to  be 
about  2  and  even  2^  per  cent.  The  yield,  of  course,  varies  with 
the  quality  of  the  chips,  i.e.,  the  part  of  the  tree  derived  from,  and 
the  amount  of  bark  on  them ;  the  bark  yielding  at  least  twice  as 
much  oil  as  the  wood. 

The  oil  when  first  distilled  is  colourless  or  pale  yellow,  but  it 
becomes  reddish  by  age.  The  sp.  gr.  of  American  oil  has  been 
recorded  as  1070  to  1*085  ;  samples  distilled  from  imported  chips 
have  been  foimd  to  vary  between  106  and  109,  but  as  a  genei-al 
rule  the  figures  1*065  at  15^  C.  may  be  taken  as  standard  require- 
ment. The  New  York  firm  of  Schimmel  &  Co.  exhibited  at  the 
Chicago  Exhibition  two  samples  of  sassafras  oil  distilled  at  their 
works,  viz. : — 

Sample  1. — Oil  from  root-bark.  Yield  7*4  per  cent. 

Sp.  gr.  at  15^  C.  1*075. 
Optical  rotation  +  3^  16' 
(100  m.m.  tube). 
„         2. — Oil  from  wood  of  root.     Yield  0*9  per  cent. 

Sp.  gr.  at  15^  C.  1*075. 
Crude  oil   of  sassafras  is  composed  of  about  90  per  cent,  of 
^a/roZ,  Cio  H  10  Og  held  in  solution  by  10  per  cent,  of  Safrene. 
GioHj^.     It  also  contains  a  very  small  amount  of  a  phenol-like 
body,*  which  gives  a  bluish-green  coloration  with  ferric  chloride. 

In  order  to  separate  the  pure  Safrol  from  the  oil,  the  fraction  of 
oil  boiling  between  228^  and  235^  C.  is  refrigerated  to  —25^,  at 
which  temperature  the  safrol  is  deposited  in  strongly-refractive, 
mono-symmetric  crystals  of  more  than  a  decimetre  in  length  and 
of  3  to  4  centimetres  diameter,  melting  at  8  to  12®  C.  (53^*6  F.).f 
Tlie  large  crystals  of  safrol  are  very  little  softer  than  those  of 
gypsum.  Safrol  has  a  pleasant  aromatic  odour,  boils  at  232® — 
233®  C,  is  insoluble  in  alkalies,  and  is  not  attacked  by  sodium. 
Its  sp.  gr.  in  the  crystalline  state  is  1*245,  and  in  the  liquid  state 
1*104  at  15®  C. ;  it  is  then  optically  inactive.  Safrene,  on  the 
contrary,  is  dextrogyre ;  its  sp.  gr.  is  0*834  and  its  boiling  point 
156®  C.  The  phenol-like  body  above-mentioned,  as  contained  in 
the  crude  oil,  is  separable  by  the  aid  of  caustic  potash  from  the 

*  Monatschefte  xi.  101. 

t  Fluckiger  in  Pharm.  Journ.  [3]  xviL,  p.  989.     Compare  with  Pogg.  Ann. 
clviii.,  p.  244,  and  Jahresb.  Chem.,  1876,  p.  910. 
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safrene  or  uncrystallisable  portion  of  oil  drained  off  from  the 
crystals  of  safrol. 

According  to  Dr.  Poleck,  safrol  is  an  extremely  stable  compound, 
the  oxygen  not  being  contained  in  the  molecule,  as  hydroxyl,  but 
in  much  closer  combination,  all  his  attempts  at  its  reduction  being 
unsuccessful.  In  the  behaviour  of  safrol  towards  reagents  it 
presents  no  analogies  with  alcohols,  ethers,  phenols,  quinones  or 
other  classes  of  organic  compounds.*  Dr.  Poleck  considers  that  it 
is  probably  a  methylpropyl  benzol,  or  cymol,  in  which  four  atoms 
of  hydrogen  of  the  benzol  are  substituted  by  two  atoms  of  oxygen. 

It  has  been  shown  by  Eijkmannf  that  by  means  of  perman- 
ganate of  potassium,  safrol  yields  piperonylic  acid : — 

C,  H,   (   ^>CH,    )   COOH 

therefore  may  be  represented  by  the  formula  : — 

^'o  H3  <(  Q  )>  CH2 

Piperononylic  acid  is  obtained  by  oxidising  piperonal  (now 
known  in  perfumery  imder  the  name  of  heliotropin,  series  i., 
p.  188):— 

C,H,    (   g>CH,    )    CHO 

and  Poleck  \  thinks  that  he  observed  piperonal  among  the  products 
of  the  treatment  of  safrol  with  permanganate  of  potassium,  for  the 
action  of  this  salt  on  safrol  is  by  no  means  simple,  4  per  cent,  of 
piperonylic  acid  only  having  been  obtained  by  him.  The  discovery 
of  safrol  in  the  oil  of  the  Camphor  tree,  Cimmniamum  camphora^ 
was  made  by  Me^ssrs.  Schimmel  and  Co.,  of  Leipzig,  in  1885,  who 
now  separate  it  out  in  a  state  of  absolute  purity  from  that  oil  and 
to  an  extent  whicli  probably  exceeds  the  whole  distillation  of 
crude  sassafras  oil  in  the  United  States. 

Safrol  is  identical  with  the  body  named  Shihoiiiol  by  Eijkmann,§ 
which  is  the  chief  constituent  of  the  volatile  oil  of  the  fruit  ollllidum 

♦  Chem.  Zeit.,  1884,  1453. 

t  Recueil  des  travaux  chimiques  des  Pays  Baa,   iv.,  1885,   p.   32,   and 
"  Referate  "  of  the  Ber.  Deutscli.  chera.  gen.,  1885,  p.  281. 
X  Ber.  Deutsche,  chem.  ges.,  1886,  p.  1096. 
§  Keceuil  des  Travaux  chimiques  des  Pays  Bas,  iv.,  pp.  32  and  985. 
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religiosuvi,  the  false  "  Star  Auise  "  of  Japan,  a  tree  I 
the  Order  of  Magnoliacem  and  locally  known  &&"  Skiki7niju>-Ki" 
(the  cliief  constituent  of  the  oil  of  true  Star  Aniae,  IHidum.  verum, 
is  anethol  Cjg  H,j  0).  The  hydrocarhon  C,o  H,,  named  by 
Eijkmnnn  Shikimene  is  probably  analogona  with  safrene,  (Its 
boiling  point,  according  to  Eijkmaiin,  is  170°  C. ;  that  of  safrene 
is  156"). 

The  odour  of  sassafras  observable  in  the  essential  oils  of 
several  other  plants  is  doubtless  referable  to  safrol,  although 
the  proofs  may  not  lie  on  record. 

Ulicium  parvijtorum,  Mich  an  x  Tlora  boreali  Ameiicani,  i., 
p.  326  :•  a  shrub  of  about  three  feet  in  height,  belonging  to  the 
Natural  Order  Magnoliacew,  native  of  Western  Florida,  near  Lake 
George.  The  bark  has  exactly  the  odour  and  flavour  of  sassafras 
root,  and  the  leaves  are  odorous. 

The  odour  of  sassafras  has  been  observed  in  the  bark  of 
Mesipilodapkne  sassafras,  Meissne,  a  native  of  Brazil  belonging  to 
the  Natural  Order  Lanracem.  This  genus  also  furnishes  another 
aromatic,  M.  prdioaa  Nees  "  Laurin."  237  (Syu.  Laurvs  Quixot 
Lam.  Euc.  iii.,  p.  455).  This  tree  is  found  in  the  woods  near  Para. 
It  is  called  by  the  Portugese  Piio  or  Casca  pretoisa ;  its  inner  bark 
is  of  very  sweet  odour,  resembling  cinnamon  mixed  with  orange 
flowers  or  bergamot.  Its  medicinal  action  is  said  to  resemble  that 
of  Sassafras -bark. 

Messrs.  Schimmel  &  Co.  state,"  having  received  samples  of  this 
bark  from  Brazil,  in  curved  pieces  about  a  yard  long,  2\  inches  to 
3J  inches  wide  and  up  to  half  an  inch  thick.  By  distillation,  the 
bark  yields  1'16  per  cent,  of  an  essential  oil  of  strong  cinnamic 
odour  and  of  a  sp.  gr.  of  1418  at  15°C.  This  oil  does  not  seem  to 
contain  cinnamic  aldehyde,  no  crystals  separating  from  it  when 
shaken  with  solution  of  sodium  bisulphite,  although  its  presence 
seemed  indicated  by  its  odour.  The  taste  of  the  oil  may  be 
described  as  pungent  aromatic,  and  the  sweetness,  that  was 
«tpect«d  from  its  odour,  was  wanting. 

"Sassafras  Nuts,"  called  "Puchury"  or  "Puchury  Beans"  by 
the  Braziliitns  are  the  seeds,  or  rather  cotyledons  produced  by  the 
Nectandra  Puchiu-y  major  also  by  the  N.  Puchury  minor  of  Neea 
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t  Berioht,  April,  18S3. 
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(Laurin.  328) ;  trees  growing  in  the  woods  of  Tabaliiiga  in  the 
Province  of  Uio  Negro,  Brazil.  Its  leaves  are  oblong  or  elliptical, 
tapering  to  a  narrow  point,  leathery  or  papery,  smooth,  reticulated, 
of  the  same  colour  on  both  sides.  Peduncles  axillary,  short.  The 
cup  of  the  fruit  is  very  large  and  spongy.  The  fruit,  in  the  early 
months  of  the  year,  drop  from  their  cups  to  the  grounil  and  are 
collected  by  the  natives,  cleaned  of  their  Hesh  and  pericarp  and 
dried  at  a  gentle  heat.  Their  odour  is  between  that  of  sassafras 
and  nutmeg ;  that  of  the  Minor  has  been  compared  to  Balsam 
Peru.  The  odour  of  the  bark  has  been  compared  to  a  mixture  of 
clove.'!  and  fennel,  also  as  being  like  sassafras  when  fresh. 

"Australian  Sassafras"  is  the  name  applied  in  Australia  U> 
the  bark  of  Al/urospermu  moschata,  LabiUardi^re,  a  tree  indigenous 
in  Australia  and  Tasmania,  fouud  also  in  Chili.  It  is  the  only  species 
of  the  genus  here  known.  It  is  an  aromatic  tree  with  four- 
cornered  branches,  opposite  leaves  and  pedicellate  axillary  solitary 
flowers,  with  two  deciduous  bracteoles.  The  flowers  are  monoecious. 
The  male  flower  is  cumpanulate,  with  a  very  short  tube  and  eight 
lobes ;  and  the  ten  to  twelve  fertile  stamens  are  mixed  with  scale- 
shaped  barren  ones.  The  culyx  of  the  female  flower  is  the  same 
as  in  the  male ;  the  ovaries  numerous,  sessile  and  distinct,  with 
one  cell  and  one  ovule.  The  nuCs  are  aromatic  and  are  called 
"  Plume  Nutmegs." 

"  New  South  Wales  Sassafras"  is  the  bark  of  Dor^pfim-a 
SasM/ras,  which  belongs  to  the  Order  Alheroxpermaa-ce  and  is 
somewhat  nearly  related  to  the  Sassafras  of  Tasmania  above- 
mentioned.  It  diflers  however  in  having  the  anthers  prolonged 
into  a  tail-like  process.  D.  sassafras  is  the  only  species  of  its 
genus,  it  grows  to  a  fine  symmetrical  pyramidal  tree  of  60  or  100 
feet  in  height,  with  a  diameter  of  2  or  3  feet  in  the  trunk,  and 
is  fuinisned  with  opposite,  smooth,  lanceolate  or  elliptical  toothed 
leaves.  The  flowers  are  small,  perfect  and  three  together, 
supported  on  axillary  peduncles  shorter  than  the  leaves,  and 
enveloped  by  two  silky  bractes,  each  with  a  calyx-border  of  six 
divisions  and  twelve  stamens,  six  fertile  and  six  sterile ;  the 
fertile  ones  having  the  anthers  prolonged  into  a  tail.  The  ovaries 
are  numerous  and  become  one-seeded  nuts,  the  styles  remaining 
attached  to  the  ripe  fruits  in  the  form  of  feathery  awns.  The 
leaves,  bark  and  wood  emit  an  agreeable  aromatic  odour. 
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"Brazilian  or  Orinoco  Sassafras" is  the  aromatic  bark  of 
Nedandra  cymbaruvi  Xees.  LbuHd.  305.  Syn.  Odea  amara 
Martius,  a  native  of  the  woods  of  the  Orinoco  near  San  Fernando 
de  Atabapo,  wliere  it  is  called  "  Sassafras  " ;  it  is  also  found  in  the 
ancient  forests  of  the  Eio  Negro  in  Brazil.  This  tree  is  100  feet 
in  height.  Its  branches  and  all  its  parts  are  smooth.  Leaves 
oblong -lanceolate,  papery,  shining  above  ;  they  and  the  peduncles 
of  the  fruit,  which  are  short  at  the  base  of  the  branches  and  new 
shoots,  are  quite  smooth.  The  cup  of  the  fruit  is  large,  with  a 
double  edge.  By  making  incisions  in  the  trunk,  an  oil  called 
Aceite  de  Sassafras  is  obtained  *  which  probably  contains  safrol. 
A  somewhat  similar  product,  but  in  which  it  is  not  recorded 
that  safi-ol  exists,  is  obtained  by  piercing  the  trunk  of  Oreodaphne 
opt/era  Nees,  Laurin.  390.  Syn.  Odea  opifera,  Martins,  a  native 
of  the  woods  of  Para  and  the  Eio  Negro.  This  species  of 
the  genus  is  distinguished  by  its  oblong,  cuspidate  leaves 
tapering  into  the  petiole,  silky  on  I  he  under  side;  the  panicles 
are  compact,  divaricating,  silky.  Its  oval  shaped  fruit  is 
aucculent  and  imbricated  in  a  deep,  thick  cup  formed  out  of  the 
altered  tube  of  the  calyx.  This  fruit  yields  by  distillation  a 
limpid,  yellow  volatile  oil,  differing  in  odour  to  that  obtained  from 
the  trunk  and  reminding  of  a  mixture  of  orange  peel  and 
roaeniary. 

The  Bo-called  "  Cayenne  Sassafras  "  is  derived  from  Lkaria 
Gvianenais  Aubl.  Guian.  i,  p.  313  t.  121  {Syn.  DU-ypdlium, 
eari/ophyllatuiit.  Nees.  I^ur.  344).  This  tree  is  found  in  Brazil  and 
Guiana.  Its  wooil  is  called  "  Bois  de  Hose "  by  the  French 
settlers  in  Cayenne.  Its  native  name  is  Lkari  Kanall.  Its  leaves 
»re  alternate,  oblong,  tapered  to  a  very  fine  point,  which  is  never- 
theless bluntish,  acute  at  the  base,  papery,  smooth,  netted  on  the 
under  side.  Thfi  fruit  is  drupaceous,  ovate,  depressed  at  the  apex. 
The  bark  is  odourous  of  cloves,  with  a  hot,  clove-like  peppery  taste 
and  powerful  tonic  properties. 

"Oriental  Sassafras"  is  the  produce  of  Cinnamamum 
ParthaiOJcylon,  Meissner,  and  C.  glajiAuliferum  Meissner;  the 
former  tree  belonging  to  the  forests  of  Penang,  Sumatra  and  Java 
{Kayu-gadis  of  the  Malays),  perhaps  also  in  Tenasserim ;  the 
aecond  in  Nepal,  Sikkim,  Hhootan  and  Khasia,  it  is  the  "  sassafras 
*  Hooker's  Joum.  of  BoUnj,  vii.,  p,  27S. 


40  ODOROGRAPHIA. 

of  Nepal."    Both  of  these  are  known  for  their  odour  resembling 
that  of  true  sassafras.* 

What  is  known  in  America  as  the  "Swamp  Sassafras"  tree  is 
the  Magnolia  glauca,  a  low-growing  deciduous  tree  which  has 
acquired  this  common  name  from  the  nature  of  the  localities  in 
which  it  grows  and  from  the  resemblance  in  its  properties  to 
Lauru8  sa^afras.  It  is  also  known  by  the  name  "  Beaver  tree " 
because  those  animals  eat  the  root  and  make  use  of  the  wood  in 
constructing  their  dwellings. 

An  essential  oil  similar  in  odour  to  oil  of  Sassafras  is  developed 
in  the  leaves  of  Amyris  pundata.-f  The  whole  of  the  trees  of  the 
genus  Amyris  are  aromatic.  A,  punctata  is  an  arboreous  shrub 
native  of  Chittagong ;  about  twelve  feet  in  height,  with  a  smooth, 
dark,  rust-coloured  bark  and  rather  thin,  spreading  branches,  the 
lowermost  spreading  near  the  surface  of  the  earth.  The  leaves, 
which  are  from  12  to  18  inches  long,  alternate  and  pinnate,  are 
entirely  deciduous  during  the  cold  season,  appearing  again  after 
the  flowers  in  March.  The  leaves  are  marked  with  glandular  dots 
and  the  odour  of  sassafras  is  very  apparent  when  they  are  bruised. 
The  numerous  small  white  flowers  are  formed  in  terminal 
panicles.J 

It  appears  to  be  the  opinion  of  Professor  Fluckiger  that  safrol 
is  contained  in  the  bark  of  Beilschmiedia^  obttisi/olia  Benth.  and 
Hook.,§  an  Australian  tree  which  has  been  described  by  Bentham 
(assisted  by  Ferdinand  Miiller)  in  the  "  Flora  Auatraliensis,  v.,  p. 
299,  under  the  name  of  Ncsodaphne  ohtusifolia.  It  is  a  large  and 
handsome  tree  growing  in  Queensland,  Rockingham  Bay,  Fitzroy 
River,  Rockhampton,  Archer's  Creek  (according  to  Leichardt),  also 
in  New  South  Wales,  Clarence  River.  Hooker  and  Bentham  || 
ultimately  unite  the  genus  Ncsodaphne  to  Beilschmiedia  (a  genus 
of  the  Order  Laicriccem-Perseece  devoted  by  Nees  to  the  pharmacist 
Karl  Trangott  Beilschmied  (1793—1848)  of  Ohlan,  Silesia).ir  The 
tree  under  notice  is  therefore  to  be  called  Beilschmiedia  obtiisifolia, 
Benth.  and  Hook. 

^  Waring,  Pharmacopoeia  of  India,  p.  196. 

+  Colebrook  in  Trans.  Lin.  Soc.  xv.,  t.  3  f.  5. 

t  Roxb.  Flor.  Ind.  ii.,  p.  251. 

§  Pharm.  Jonm.  [3]  xvii.,  p.  089. 

II  **  Genera  plantarum  "  iii.  1880,  p.  152. 

il  Archiv.  der  Pharmacie,  cviii.  (1849),  p.  126. 
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Dr.  Joseph  Bancroft,  in  hia  "  Contributions  to  the  Pliarmacy 
from  Qaeensland""  p.  11,  states  that  the  tree  grows  in  the  rich 
scrubs  to  the  north  of  Brisbane.  Its  grey,  rough  bark,  reddish- 
brown  internally,  has  a  strong  aromatic  adour  and  pleasant 
astringent  taste,  and  is  frequently  used  by  bushinen  to  improve 
the  flavour  of  their  tea.  The  bark,  according  to  Staiger,  aftbrda 
about  2  per  cent,  of  volatile  oil  heavier  than  water  and  9  per  cent, 
of  tannin.  Professor  Fliickiger  remarks  that  a  line  sample  of  the 
bark,  supplied  to  him  by  Mr.  E.  Merck  of  Darmstadt,  agrees  to 
some  extent  in  its  microscopic  structure  Ixith  with  the  bark  of 
Cassia  lignea  and  Sassafras.  It  is  as  much  as  half  an  inch  in 
thickness  and  shows  the  same  exfoliation  due  to  seoondary  cork 
bands  (rhytidonia)  as  the  bark  of  Sassafras.  On  the  other  hand, 
it  13  much  more  fibrous  than  either  of  the  above-named  barks  ;  its 
tissue  being  very  rich  in  long,  thin  fibres,  and  in  its  outer  layer 
there  are  scattered,  not  in  lai'ge  number,  sclerenchymatoua  cells, 
having  comparatively  thin  walls.  The  oil  ducts  of  Beilschmiedia 
bark  are  neither  very  numerous,  nor  considerably  large. 


Massoi   Bark. 

This  aromatic  product  has  long  beeu  known  as  an  article  of 
commerce  in  the  Malay  Archipelago.f  It  is  derived  from  a  tree 
of  the  Laurel  family  {Lanrinta)  which  is  indigenous  and  ap- 
parently confined  to  tlie  forests  of  Southern  New  Guinea.  The 
botanical  determination  of  the  species  has  long  been  desired, 
and,  during  the  voyage  of  H.M.S. '  Challenger,'  Mr.  H.  N.  Moseley, 
one  of  the  naturalists  attached  to  the  expedition,  succeeded  in 
obtaining  specimens  of  the  bark  and  the  fruit,  both  of  which  were 
deposited  in  the  Kew  Museum, 

Subsequently,  during  his  travels  in  New  Guinea,  D'Albertia 
made  a  small  collection  of  plants  which  were  examined  by  the 
distinguished  traveller  and  botanist,  Beccari,  The  dilliculty  of 
identifying  the  so-called  "  true  Massoi  bark  "  was  undertaken  by 
the  curator  of  the  museum  of  the  Pharmaceutical  Society  of 
London.J  The  attention  of  that  able  Iwtanist  was  then  called  by 
the  Director  of  the  Koyal  Gardens,  Kew,  to  the  "  Kew  Gardens 

'Colonial  and  1n<1ian  Exliibiiion,  ISHS. 
tEew  Gardens  Report  fur  18S0. 
tPbum.  Janm.  [3]  lii.,  p.  465, 
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Keport,"above  ijuoted  fmm.  Tlio  noLiHottlicm  wasacknowIed{jed  aud 
absCracted  into  tlie  PImrm.  Journ.  xix.,  p.  7tll ;  the  quotation  being 
continued  us  follows  : — "  SubBeq^ueutly,  during  his  travels  in  Neur 
Guinea,  D'Albertia  made  a  small  collection  of  plants  which  were 
examined  by  the  distinguished  traveller,  Beccari.  I  extract  the 
following  note  from  the  appendix  to  the  English  Edition  of 
D'Ailn'rlia's  'New  Ijuinea'  (vol.  ii.  p.  398,  Massoia  aromalica, 
Beccari,  Sassafi-as  Gossianmn*.  In  D'Albertia'a  collection  there  is 
but  one  small  specimen  of  the  hark  of  this  Laurinea,  which  is 
highly  aromatic,  and  in  gi-eat  request  by  the  Malaya  aa  an  article 
of  cuninierce.  I  have  been  obliged  to  find  a  new  generic  term  for 
this  plant,  which  it  is  a  positive  error  to  call  a  Cinnamomum  or  a 
Sassafras,  as  liaa  hitherto  been  the  case  ....  The  name 
Masioia  is  derived  from  '  massoi,'  the  Malay  name  of  the  plant." 

Previous  to  this  explanatory  note  from  Kew,  it  was  believed 
there  were  three  distinct  "  Massoi "  barks,  produced  respectively 
from  Cinnamovtvm  xanlhonronim  Biume,  native  of  New  (luinea; 
Cinnamomum  Kiawis  Nees,  of  Java.Sumatra  and  Borneo,  and  SasM- 
fras  Goessianuvi,  Teysraann  &  Biuiiendyk,  native  of  New  GuineA. 
The  first  and  third  named  plants  are  probably  identical,  and  the 
differences  observable  in  Museum  specimens,  or  dried  specimens 
in  Herbaria,  may  be  attributable  to  the  chance  of  those  specimens 
having  been  taken  from  the  tree  in  various  st^es  of  it  growth, 
various  times  in  the  year  and  different  parts  of  the  tree ;  young 
leaves  of  a  growing  shoot  being  larger,  more  succulent  and  of 
different  development  than  leaves  taken  near  the  part  of 
inflorescence  or  at  the  period  of  inflorescence.  Dried  specimens  of 
leaves  of  plants  are  of  veiy  little  reliable  value  unless  accompanied 
with  full  detailed  descriptiou  of  the  part  of  the  plant  taken  from 
and  thiic  of  the  year  when  gathered.  The  appearances  of  barks 
must  also  vary  with  age  of  the  tree  ;  the  odours  of  the  barks  also 
vaiy  with  ^e;  the  alterations  taking  place  in  the  constitution  and 
odour  of  essential  oil  in  a  plant  is  instanced  by  the  seed  of  the 
Coriander,  Bearing  these  facta  in  mind,  and  having  regard  to  the 
difficult  tangle  in  which  the  Massoi  Barks  were  involved  as 
recently  as  1889  (and  are  not  unravelled  yet),  it  appears  quita 
rational  that  the  essential  oil  described  by  Messrs.  Schimmel  &  Co.  ia 
their  Report  of  Oct.,  1888,  was  distilled  from  the  Massoia  aromalica 
of  .fUbertis  and  Beccari,  as  stated  by  them,  and  not  from  a  bark 
*0[  Teysmuiii  &  Binuendjk,  Cut.  I'laut  Hort.  Dot.  Bogorie&aia,  1836,  p.  91. 
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mentioned  by  Mr.  Holmes  as  being  similar  to  Cortex  Culilabani 
Papuaniis  in  the  Hanbury  collection,  the  botanical  origin  of  which 
is  acknowledged  to  be  "  unknown."  Slightly  distinctive  botanical 
peculiarities  may  be  overlooked  or  misjudged  by  reason  of  defective 
or  imperfectly  described  specimens — but  an  odour  is  never  to  be 
forgotten — especiadly  by  an  experienced  business  nose. 

Sassafras  Goesianum,  T.  &  B.,  Cinnamoirium  xanthoneuron 
Blume  and  Massoia  aromaiica  Albertis  and  Belccari  may  be 
identical,  but  the  Massoi  bark  of  Java,  Borneo  and  Sumatra 
(?  Cinnamoinum  Kiamis,  Nees)  is  of  very  little  value  commercially, 
having  but  very  little  aroma.  It  is  referred  to  by  Gmelin*  as 
furnishing  a  light  and  a  heavy  essential  oil  and  a  camphor.  The 
bark  obtained  by  Messrs.  Schimmel  from  the  New  Guinea 
Company  has  been  found  to  contain  about  7  per  cent,  of  an  oil 
having  a  specific  gravity  of  1*04,  boiling  betweeen  200^  and 
300^C,  and  containing  about  75  per  cent,  of  engenoL  The  portion 
of  the  oil  soluble  in  soda  liquor  boiled  between  210^  and  245^0., 
and  among  other  compounds,  contained  sa/rol.  The  oil  also 
contains  pinene,  limonene  and  dipentene.  This  bark  has  been 
minutely  investigated  by  Dr.  Neumann  Wender  of  Lembergf  and 
compared  with  other  kinds  ;  he  there  explains  how  the  bark  does 
not  agree  with  either  of  the  two  in  the  pharmacological  collection 
of  the  AUgem.  osterr  Apotheker-Verein  in  Vienna.  He  observes 
further,  that  the  Massoi  tree,  according  to  the  anatomical  structure 
of  the  bark,  is  undoubtedly  that  of  a  Lauracea,  and  that  in  other 
respects  it  agrees  with  the  bark  of  Sassafras  Goesiamim,  or  of 
Massoia  arcnnatica  above-mentioned. 


Solidago  Odora. 

An  essential  oil  is  distilled  from  the  fragrant  leaves  of  this 
perennial  herbaceous  plant,  which  belongs  to  the  tribe  Corymbiferce, 
and  is  indigenous  to  North  America,  where  it  is  called  "Sweet 
Scented  Grolden  Eod."  (In  French,  Verge  d'or ;  and  in  German, 
GoldnUhe).X  The  powerful  odour  of  this  essential  oil  has  been 
compared  to  a  mixture  of  anise  and  sassafras.  The  sp.  gr.  of 
the  oil  is  0-963. 

•"Handbuch"iv.  p.  356. 

fZeitschrift  des  Allg.  osterr  Apoth-Vereins,  1891,  No.  1. 

iPlakenet,  Phytographia  stirpium  illostrioram  t.  116,  f.  6. 
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Laurus    Benzoin,  or   Wild   Allspice. 

It  is  stated  that  during  the  American  war,  when  allspice  wu 

dilticult  to  obtaia  in  the  United  States,  a  substitute  was  found  m 
the  berries  of  Laurus  Benzoin,  Linn.,  sp.  pi.  530  (Syn.  Btiam 
odori/erum,  Nees.  Latirin,  497 ;  Barton,  Mat.  Med,  ii,  t.  33; 
iawnis  pseiido  Benzoin,  Mich.  fl.  bor.  am.  i.  243),  commonly  known 
as  "  Spice-Wood,"  "  Wild  Allspice,"  "  Fever- Wood,"  "  Benjamin- 
bush  "  and  "  Spice-bush  "  (not  the  Californian  "  Spice-bush,"  which 
is  Orcodaphne  Calif ornica,  described  hereafter),  a  deciduous 
North  American  shrub  of  the  genus  Lauracece,  inhabiting  damp, 
shady  woods  in  localities  e.xtending  from  Canada  to  Florida.  This 
bush  grows  to  a  height  of  eight  or  ten  feet,  has  oblong-ovat«  or 
elliptic  wedge-shaped  leaves  and  small  yellow  flowers  in  clustereJ 
naked  umbels  appearing  before  the  leaves.  The  aromatic  fruit 
is  the  size  of  an  olive,  bright  red,  and  in  clusters.  The  bark  is 
highly  aromatic,  stimulant  and  tonic. 

For  the  piurpoae  of  ascertaining  the  amount  of  fixed  and  volatile 
oils  in  the  berry  of  this  plant,  an  examination  was  made  hy  Dr. 
Miller,  of  Philadelphia,"  with  the  following  results :  ".  .  .  Fifty 
pounds  of  the  spice  berries,  in  very  fair  condition,  were  reduced  to 
a  coarse  powder  in  a  mil!,  and  then  subjected  to  a  hydraulic 
pressure  of  2,000  lbs.  on  the  square  inch  of  surface.  Only  very 
little  oil  having  been  obtained  in  this  manner,  the  ground  berries 
were  removed  from  the  press,  moistened  with  water,  and  at  the 
same  time  gently  warmed  by  means  of  a  steam-bath.  After  being 
re-introduced  into  the  cylinder  of  the  hydraulic  press  under  these 
conditions,  the  berries  yielded  a  companitively  large  proportion  of 
viscid  oil.  This  was  separated  from  the  water  accompanying  it 
and  then  Hltered.  It  was  found  to  weigh  16  lbs.  SJ  ozs.,  being 
about  33  per  cent,  of  the  crude  drug.  It  has  a  consistence 
similar  to  tliat  of  castor  oil,  a  greenish-brown  colour  and  a  pungent 
aromatic  taste.  Its  sp.  gr.  was  found  to  be  0'929.  Mixed  with 
double  its  volume  of  94  per  cent,  alcohol,  only  12  per  cent,  of  it 
was  dissolved,  but  it  was  miscible  with  ether  in  all  proportions. 
The  expressed  residue  was  next  introduced,  along  with  sufficient 
water,  into  a  still  heated  by  a  steam-jacket,  but  though  the 
operation  was  continueil  for  a  number  of  hours,  only  123  grains  of 
volatile  oil  were  obtained  from  the  entire  mass,  showing  that  the 
*  Proc  Am.  fliarni.  Assoc.,  1879,  p.  773. 
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Pfjrtat  bulk  of  this  constituent  had  been  expressed  along  with  the 
fixed  oil. 

"  The  dregs  remaining  in  the  still  were  then  carefully  dried,  and 
two  lbs.  of  them  were  percolated  with  '  gaaolin  '  (it  is  preaiuued 
that  benzene  la  here  meant)  until  exhausted.  After  this 
menstruum  had  been  entirely  removed  by  apontuneous  evaporation, 
a  residuum  of  thick  fixed  oil  and  reain  were  left,  weighing  71  ozs. 
This  amount  corresponds  very  nearly  to  25  per  cent,  of  the  weight 
of  the  expressed  berries,  or  to  about  17  per  cent,  of  the  original 
weight  of  the  dnig,  making,  together  with  the  33  per  cent, 
previously  obtained  by  expression,  just  50  per  cent,  of  oily  and 
resinous  constituents.  From  this  amuunt.  however,  the  per- 
centage of  volatile  oil  subsequently  obtained  by  distillation  from 
the  expressed  oil  is  to  be  subtracted.  The  ep.  gr.  of  this  residuum 
was  identical  with  that  of  the  expressed  oil,  viz.,  O^SSO.  The  two 
nils  were  also  closely  analogous  to  each  other  in  their  colour  and 
consistence,  but  the  taste  of  the  e.xpressed  oil  is  far  more  aromatic 
than  that  of  the  residuary  product.  When  the  latter  was  shaken 
up  with  three  times  its  volume  of  alcohol,  about  two-thirds  of  it 
was  readily  dissolved.  It  was  freely  soluble  in  ether.  When 
subjected  to  distillation  with  water,  the  water  came  over  almost 


I  "  One  hundred  ounces  of  the  expressed  oil  (corresponding  to 
bout  300  ounces  of  the  crude  drug)  were  then  submitted  to 
iKBtillation,  being  heated  by  steam.  A  yield  of  2j  ounces  of 
volatile  oil  was  thus  procured,  beiug  somewhat  less  than  one  per 
cent  of  the  original  weight  of  the  berries.  The  residue  remaining 
in  the  still  was  increased  in  density  to  0931.  The  essential  oil 
has  a  8p.  gr.  of  0'850 ;  it  is  thin,  bright  green  in  colour,  and  has  a 
warm,  aromatic  taste  somewhat  reseiubliiig  that  of  allspice  and 
prickly  ash.  The  residue  of  the  'spice-berries'  remaining  after 
the  expression  and  subsequent  exhaustion  by  '  gasolin '  was 
almost  tasteless."  The  bark  of  this  shrub  was  subjected  to 
chemical  examination  by  MoiTis  Jones,*  who  found  it  to  contain 
'■a  volatile  oil  belonging  to  the  ciouamyl  series,  yielding,  by  the 
action  of  oxidizing  agents,  a  product  hai-ing  the  odour  of  oil  of 
bitter  almonds."  With  the  view  of  ascertaining  exactly  the 
amount  and  qualities  of  the  volatila  oil  yielded  by  this  shrub 
investigations  were  made  by  ychinnnel  &  Co.  in  their  laboratory  ; 
*  Am.  Jiiurn.  I'liftrm.,  1873,  p.  300. 
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the  following  are  the  results  published  in  their  Eeport  of  October, 
1890 :— 

"  All  parts  of  the  shnib  possess  pleasant  aromatic  odours,  which, 
however,  are  strikingly  different  from  one  another.  We  obtained 
by  distillation  with  water  : — 

a.  From  the  bark,  about  0*43  per  cent,  of  an  oil  smelling 
like  wintergreen.  It  possessed  a  sp.  gr.  of  0*923,  and 
boiled  between  170^  and  300^  C. 

b.  From  the  berries,  the  abundant  quantity  of  5  per  cent 
of  an  aromatic,  spicy  and  camphoraceous  smelling  oil, 
the  sp.  gr.  of  which  we  determined  as  0*855.  The 
boiling  point  lies  between  160^  and  270®.  This  oil 
has  been  already  prepared  by  Dr.  A.  W.  Miller,  who 
obtained  a  yield  of  about  4  per  cent.,  and  found  the 
sp.  gr.  to  be  0*850. 

c.  From  the  twigs,  about  0*3  per  cent,  of  an  oil  smelling 
like  camphor  and  calamus.     Sp.  gr.,  0*925. 

d.  From  the  leaves,  about  0*3  per  cent,  of  an  oil  with  a 
very  pleasant  lavender-like  smell.     Sp.  gr.,  0*888." 

Canella   Alba. 

The  bark  known  in  the  Drug  trade  by  this  name,  and  sometimes 
called  "  Wild  Cinnamon  "  and  "  White  Wood,"  is  the  produce  of 
Canella  alba  Murray,  Linn.  Syst.  veg.  iv.,  p.  443  ;  Syn.  Winterania 
Canella,  Linn.  Canella  Winterana  Ga^rtn.,  an  aromatic  tree  of  the 
Nat.  Ord.  Canellaccw,  found  in  the  south  of  Florida,  the  Bahama 
islands,  Cuba,  the  wooded  hills  of  Jamaica,  Sainte-Croix, 
Gaudaloupe,  Martinique,  Barbadoes  and  Trinity.  It  is  figured  by 
Swartz  in  Trans.  Linn.  Soc.  i.,  p.  96,  t.  8  ;*  P.  Browne,  Civil  and 
Natural  Hist,  of  Jamaica  p.  215,  t.  37,  f.  3 ;  Plunkett,  Fhytographia, 
t.  160,  f.  7 ;  Sloane,  Voyage  to  Madeira,  Barbadoes,  Jamaica,  ii.,  p. 
87,  t.  191,  f.  2 ;  Bentley  and  Trimen,  Med.  Plant.,  t.  26. 

This  evergreen  tree  ranges  from  15  feet  in  height,  attaining  in 
some  localities  40  feet.  It  is  branched  only  at  the  top ;  the  bark 
is  whitish  or  silver-grey,  by  which  it  is  easily  recognized  in  the 
woods.  The  leaves  are  numerous,  alternate,  without  stipules, 
shortly  stalked,  2  to  5  inches  long,  oblong-ovate,  blunt  at  the  apex, 
tapering  at  the  base,  quite  entire,  thick,  smooth,  shining  above, 
pale  below,  the  younger  ones  with  immersed  pellucid  glands.     The 

*  Copied  into  Woodville  Med.  Bot,  t.,  117. 
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violet -coloured  flowers  grow  at  the  top  of  the  branches  in  clusters 
upon  divided  peduncles ;  they  are  small  and  seldom  open ;  tlie 
calyx  of  three  sepals  is  permanent ;  the  5  petals  are  coriaceoua 
and  deciduous.  'The  berry,  about  the  size  of  a  large  pea,  is  flesliy, 
smooth,  blue-black  when  ripe ;  the  receptacle  is  the  central  angle 
of  the  cells.  The  seeds,  genenilly  2,  sometimes  4,  immersed  in 
mucilage,  are  usually  globular  and  beaked,  always  veiy  smooth, 
black  and  shining ;  the  outer  skin  is  crnstaceous,  thin  and  brittle, 
the  inner  of  a  bay-brown  colour. 

The  whole  tree  is  very  aromatic,  especially  the  flowers,  which, 
although  they  seldom  opeu,  perfume  the  whole  neighltourhood ; 
when  dried,  and  softened  again  in  warm  water,  they  have  a 
fragrant  odour,  nearly  approaching  to  that  ot  musk.  Also  the 
leaves  are  very  odorous.  Kgeons  feed  greedily  upon  the  berries, 
the  peculiar  aromatic  fluvour  of  which  is  so  strong  as  to  be  com- 
jDuuicated  to  tlie  fle-sh  of  these  birds.  The  bark  of  this  tree  is 
brought  to  Europe  in  the  form  of  long  quills,  somewhat  tliicker 
than  cinnamon.  The  name  Catiella  is  derived  from  this  peculiarity 
of  being  rolled  up  like  cinnamon,  the  woi-d  mnna  meaning  "a  reed." 
In  the  Bahama  islands,  where  this  bark  is  known  as  "  White  Wood 
Bark  "  or  "  Cinnamon  Bark,"  it  is  collected  by  first  gently  beating 
the  tree  with  a  stick,  so  as  to  detach  the  greater  part  of  the  outer 
cuticle  (the  (piphimum),  the  remaiuing  portions  of  the  bark  arc  then 
peeled  off  and  dried  in  the  shade.  It  sometimes  happens  that  a 
second  beating  of  the  tree  is  necessary  to  loosen  the  inner  bark. 

As  imported,  this  bark  appears  in  pieces  of  irregular  shape  and 
size,  more  or  less  crooked,  their  length  varying  from  2  inches  to  a 
foot  or  more,  and  the  width  from  half  an  inch  to  one  or  two  inches, 
channelled,  the  outer  surface  yellowish-white,  chamois  colour,  or 
light  brown.  On  the  outer  surface  (the  incsophlaum)  ttiere 
occasionally  remains  here  and  there  a  patch  of  tlie  ^iphlamm, 
fiilver-gi'ey  in  colour  and  dotted  with  miuute  lichens,  and  the  inner 
surface,  which  is  of  a  light  cinnamon  colour,  may  be  marked  with 
longitudinal  fissures,  caused  by  the  process  of  beating.  The 
transverse  fracture  is  short  and  exLibits  the  three  cortical  layers 
of  which  this  bark  is  composed  ;  of  course,  where  the  epiphlujfum 
has  been  detached,  the  two  under  layers  only  are  seen,  the  upper 
one  containijig  numerous  large,  yellow-coloured  oil-cells.  The 
microscopic  structure  is  described  and  illustrated  in  Fliickiger  and 
Hanbury's  Hist,  des  Drogues,  ii.,  39.     The  odour  of  this  bark  is 
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very  aromatic  and  approaching  that  of  Ceylon  cinnamon,  its  taste 
is  hot  and  bitter,  differing  much  with  that  of  cinnamon  and 
approaching  that  of  a  mixture  of  cloves  and  cinnamon.  The 
essential  odorous  constituent  was  found  by  Meyer  and  Von  Beiche 
(who  studied  this  bark  under  the  direction  of  Wohler)  to  be  a 
volatile  oil,  amounting  to  about  0*94  per  cent.  According  to  these 
observers,  tlie  oil  is  composed  of  four  distinct  oils ;  the  first  is 
identical  with  engenol;  the  second  is  closely  allied  to  the 
principal  constituent  of  oil  of  cajuput,  and  the  other  two  oils 
requiring  further  investigation.*  On  distilling  20  lbs.  of  bark, 
Fltickiger  and  Hanbury  obtained  0*74  per  cent,  of  oil,  which,  on 
being  distilled  with  wiustic  potash  in  excess,  was  found  to  consist 
of  two  parts  of  an  oxygenated  body  and  one  part  of  neutral 
hydrocarbon  of  an  odour  resembling  that  of  a  mixture  of  mint  and 
cajuput.  Messrs.  Schimmel  have  obtained  1  per  cent,  of  oil  from 
this  bark ;  its  sp.  gr.  at  15^C.  being  0*922,  and  it  was  found  to 
contain  engenol  and  cineol.  Canella  also  contains  8  per  cent,  of 
mannite,  gum-resin,  starch  and  a  bitter  principle.  Canella  has 
sometimes  been  known  under  the  following  names  :  "  Costus 
corticDsus,"  "  Costus  dulcis,"  "  Cassia  alba,"  "  Cassia  lignea 
Jamaicensis  "  and  "  Jamaica  Winter's  bark,"  but  as  it  is  quite 
free  from  tannic  and  gallic  acids,  it  is  readily  distinguished  from 
"  Winter's  bark  "  by  giving  no  reaction  with  ferric  salts.  By  the 
addition  of  potash  to  a  cold  aqueous  infusion  of  true  Winter's  bark, 
a  dark,  somewhat  violet,  colour  is  also  produced;  whereas  an 
infusion  of  Canella  alba  bark  is  but  slightly  altered  under  the 
same  circumstances. 

Canella  axillaris,  Mar  tius  (Sy  n.  Cinnaviodoidron 
axillare)y  native  of  Brazil,  yields  a  bark  having  the  same 
properties  as  Candla  alba.  It  is  a  tree  of  about  20  feet  in  height, 
with  a  white,  smooth  bark,  cracking  transversely.  The  leaves  are 
elliptic,  alternate,  obtuse,  quite  entire,  smooth  and  leathery,  paler 
beneath,  coriaceous.  The  flowers  are  axillary,  nodding,  decandrous^ 
and  have  3  bracts.  The  calyx  consists  of  3  rounded  lobes.  The 
flowers  have  5  (nirely  4)  sepals,  with  as  many  petals,  which  are 
sessile,  ovate-orlncular.  Crown  of  5  obovate,  ciliated  segments, 
alternating  with  the  petals.  Tube  short,  girding  the  germen, 
bearing   10   sessile  anthers.     Anthers   2-celled.     Ovary  ovatcf 

•  Gmelin  Chemistry,  xiv.,  p.  210 

t  Nees  and  Von  Martins  in  Nova  Acta  physico-niedica,  &c.,  xii.,  p.  18. 
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Winter's  Bark,  above  referred  to,  is  the  dried  bark  of 
Drimys  Winteri  (Forster  Characteres  genorum  plantarum,  p.  84, 
t.  42 ;  Syn.  Winterana  aromatica,  Murray,  Linn.  Syst,  507),  an 
evergreen  tree  attaining  a  height  of  40  feet,  belonging  to  the 
Natural  Order  Magnoliacecc,  discovered  by  Captain  Winter  in  the 
vicinity  of  the  Straits  of  Magellan,  and  now  found  in  various 
countries  from  Mexico  to  Cape  Horn.  The  word  Sptfiv<;,  acrid,  is 
in  allusion  to  the  taste  of  the  bark.  The  tree  has  knotty  branches, 
the  bark  is  thick,  aromatic  and  pungent.  The  leaves  are  oblong, 
obtuse,  their  under  surface  glaucous ;  the  peduncles  are  almost 
simple,  aggregate,  divided  into  elongated  pedicels.  The  flowers, 
which  are  axillary,  are  composed  of  6  oblong  petals,  milk  white, 
about  the  size  of  a  hawthorn  blossom,  and  having  a  perfume  like 
jasmirie.  Berries  from  3  to  6,  of  a  light  green  colour,  with  a  few 
black  spots,  usually  containing  4  black,  aromatic  seeds.  As  the 
bark  is  met  with  in  commerce  it  appears  in  short  quills,  or 
channelled  pieces  of  very  thick  bark,  often  twisted  or  bent 
backwards.  Externally  the  colour  is  ashy  grey  to  brownish ; 
internally  it  is  rusty  brown.  The  inner  side  is  characterised  by 
sharp  stride  or  longitudinal  ridges  with  some  minute  cracks,  as  if 
the  inner  bark  had  contracted  to  a  great  extent  in  drying.  These 
ridges  are  seen  at  the  fracture  to  be  the  broken  ends  of  white  liber 
tissue.  This  radiating  white  liber  serves  to  perfectly  distinguish 
this  bark  from  that  of  Canella  alba.  In  England  Winter's  bark 
appears  to  be  almost  entirely  used  for  medicinal  purposes.  It 
contains  tannic  acid  or  some  nearly  allied  bodies,  and  on  this 
account  it  is  used  in  Chili  for  tanning  purposes.  It  also  contains 
a  resinous  matter  and  0*64  per  cent,  of  an  aromatic  essential  oil  of 
sp.  gr.  0*945  at  15*^  C*  Its  decoction,  on  treatment  with  potash, 
becomes  dark  violet ;  this  distinguishes  it  from  Canella  alba,  which 
is  but  very  slightly  affected  by  the  same  treatment. 

False  Winter's  Bark  is  the  product  of  Cimrnmodendron 
corticosum,  Miers,f  a  tree  attaining  about  100  feet  in  height, 
indigenous  in  Jamacia,  the  only  island  in  the  West  Indies  where 
it  has  been  observed.  It  has  been  known  in  that  island  for  more 
than  a  century,  although  remaining  unnamed  until  1838,  the  date 

*  The  essential   oil   of   this   bark   has   been  examined  by  Avata  and 
Canzoneri :  Estudio  de  la  Corteza  de  Winter  verdadera.    Buenos  Ayres,  1888. 

t  Annals  of  Natural  History,  May,  1858 ;  Contributions  to  Botany,  L,  121, 
t.24. 
£ 
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wheii  Miers  described  it  and  classed  it  in  the  smaU  genus 
Cinnamodfiidron,  which  ia  ne&rly  allied  to  the  genus  Canella.  It 
flourishes  in  the  mountainous  woods  of  Saiut-Thomas-ea-ValUe 
and  Saint  John. 

It  is  remarkable  that  this  tree  slioulil  ever  have  been  confounded 
with  the  Canclla  alba,  from  which  it  differs  not  only  in  tlie  form 
of  its  leaves,  but  also  in  the  disposition  of  its  flowers,  they  being 
axillary,  white  those  of  Canclla  alha  are  terminal.  It  is  deschbad 
and  figured  in  Bentley  and  Trimens  Med.  Plants,  t.  27. 

The  bark  of  Cinnamodendron  corticosum  lias  bees 
imported  as  Winter's  bark  and  mixed  with  Cmulla  alba,  whicli 
it  resembles  both  in  colour  and  taste,  but  ia  of  darker  reddi^- 
brown  colour  ou  both  surfaces,  and  the  inner  surface  is  much  more 
fibrous  and  rough  ;  also,  it  contains  tannin.  A  decoction  of  it  is 
blackened  by  ferric  cbluride,  a  reaction  which  distinguishes  it  from 
Candla.  It  is  distinguished  from  Drimys  (the  true  Winter's  bark) 
by  its  decoction  being  turned  intensely  purplfi  by  tincture  of  iodine, 
a  reaction  which  a  decoction  of  true  Winter's  bark  is  not 
subject  to. 

Canella  de  Cheiro.  It  may  be  opportune  in  this  place  to 
remark  that  this  name  is  applied  to  a  plant  of  very  different 
character  to  any  of  the  above-mentioned,  viz.,  the  Orealapkju 
opifera,  Nees  (Syn.  OcoU-a  opt/era,  Martins),  belonging  to  the 
Natural  Order  Zauracea,  a  large  tree  found  on  the  Orinoco, 
yielding  an  abundance  of  volatile  oil  from  incisions  made  into  its 
trunk.  Another  essential  oil  is  also  obtained  from  its  fruits  by 
distillation ;  this  is  very  limpid,  of  a  pale  sherry  colour,  of 
aromatic,  acrid  taste,  and  an  odour  resembling  a  mixture  of  old 
oil  of  orange-peel  and  oil  of  rosemary.  The  leaves  of  this  tree  are 
oblong,  cuspidate,  tapering  into  the  petiole,  silky  on  the  outer  Bid& 
The  panicles  are  compact,  divaricating,  silky. 

Oreodaphne  cupularis.  Nee.s,  Laurin.  438  (Syn.  Laurua 
cuptUaris,  Lam.  Enc.  iii.,  447 :  III-  gen.,  t.  321 ;  "  Boia  de  Canelle," 
Aubl.  Guian.,  i.,  p.  '■iH'i),  is  a  very  large  tree  found  in  Bourbon  and 
Madagascar,  producing  a  very  strongly-scented  wood.  It  is 
called  the  "  Cinnamon  of  the  Isle  of  France,"  also  "  MaunttUB 
Cinnamon."  Its  l&ives  are  ovate-elliptical,  acute  at  each  end 
(sometimea   blunt  at   the   apex),  ending  in   a   channelled   stalki 
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obsoletely  netted,  smooth :  the  axils  of  the  costal  veins  without 
pores.  Flowers  in  clustered,  few-flowered,  rough,  hoary  racemes 
below  the  axillary  and  terminal  bud.  Calyx  of  fruit  nearly 
glolioae. 

Oreodaphne  Californica.    (See  "  California  Bay "). 

The  odour  of  Ciimamou  is  noticeable  in  the  aromatic, 
exstipulate  leaves  of  a  tree  named  Cinnamosma,  native  of 
Madagascar,  and  the  only  representative  ot  this  genus  of 
JUnffnoliacax  yet  known.  The  small  flowers  which  form  in  tlie  uxila 
of  the  leaves  are  invested  by  numerous  over-lapping  bracts  ;  they 
have  a  calyx  of  three  sepals,  and  what  is  very  peculiar,  a 
ganiopetalous  corolla,  which  increases  in  length  with  the  age  of 
the  Hower,  and  is  divided  above  into  5  lobes.  The  ovary  is 
1-celled,  with  3  parietal  placentas. 

The  dried  leaves  of  Comptonia  asplenifolia  (Syn.  Myrica. 
asplenifolia),  or  "  Sweet  Fern  bush,"  yield  0'08  per  cent,  of  a 
volatile  oil  with  a  strong  spicy  cinnamon-like  odour ;  its  sp.  gr.  is 
0'926  at  15°  C.  When  placed  in  a  freezing  mixture  this  oil 
becomes  solid  (Schimrael).  The  Comptonia  is  a  deciduous  bushy 
ehruh,  about  three  feet  in  height,  belonging  to  the  order  Myricacete, 
bearing  both  male  and  female  flowers  in  catkins  and  on  the  same 
plant,  It  is  a  native  of  North  America,  in  most  peaty  soils.  The 
leaves  are  long  and  nan'ow,  alternately  arranged  and  cut  on  each 
Bide  into  rounded  and  numerous  lobes,  so  as  to  resemble  the  fronds 
of  Ceterach ;  they  are  downy  and  sprinkled  with  golden  resinous 
dots,  which  as  well  as  the  rest  of  the  plant,  have  an  aromatic 
8cent.     It  is  hardy,  but  rejpiires  a  peat  soil  and  shade. 

An  odour  which  may  he  allied  with  that  of  cinnamon  and 
cassia  is  that  of  Far/urol,  Cj  H,  Oj,  the  aldehyde  of  Pyroumeic 
acid,     (tsee  "  Empyreumatic  oils  "). 
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This  aromatjc,  whose  odour  and  flavour  are  considered  to 
resemble  a  mixture  of  cinnamon,  cloves  and  nutmeg,  is  for  that 
reason  commonly  known  as  "Allspice."  It  consists  of  the  dried, 
unripe  berries  o£  Eugenia  Pimenta  D.  C.  (Prodr.  iii,  285),  Syn. 
Mjfrtiis  Finieiiia  lin.  (sp.  PI.  276),  Pimenta  v^dgaris  Wight  & 
Arnott  and  Pimmta  offidnalia  Lindley. 
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It  is  figured  in  Lindley,  Collectanta  Bot.  t.  19  ;  WoodviUe 
Med.  Bot.  t.  77 ;  Stevenson  &  Churchill,  Med.  Bot.  t.  124 ;  Bot. 
Mag.  t.  1236  ;  Neea  t.  298 ;  Tussao  Flor.  Antilles  iv.  t.  12 ;  Wight 


llliist.  Ind.  Bot.  ii.  t.  98  Fig.  7;  and  Bentley  &  Trimen  Med.  Plant., 
t.  iii.     (This  last  plate  should  be  compared  with  that  of  Fimeata 
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ncris  t.  110  of  the  same  work,  the  different  character  of  the  leaf 
and  fruit  formation  of  the  two  plants  being  at  a  glance  apparent 
in  theae  excellent  plates). 

This  handsome  evergreen  tree  is  indigenous  to  the  West 
Indies,  and  is  found  on  calcareous  soil  near  the  coast,  on  the  islands 
of  Cuha,  Hayti,  Trinidad,  Domingo,  Antigua,  all  through  the 
Leeward  and  Wiudward  islands,  and  more  or  less  in  all  the  islands  of 
the  (.'arribean,  bnt  is  most  abundant  in  Jamaica ;  the  groves  of 
these  spice  trees  found  there  are  magnificent,  and  produce  more 
than  one  half  of  the  "  all-apice  "  used  in  the  United  States.  It  is 
also  found  in  Central  America — Mexico  and  Costa  Rica — and  in 
Venezuela. 

The  usual  height  of  the  tree  is  from  20  to  30  feet, 
occasionally  it  is  found  over  40  feet.  The  trunk  is  slender,  straight 
and  upright,  much  branched  at  the  top  and  covered  with  a  smooth 
grey  aromatic  bark.  The  leaves  are  opposite,  stalked,  4  to  6 
inches  long,  ohlong-lanceolate,  somewhat  tapering  at  the  petiole, 
blunt  and  rather  emai^inate  at  the  apex,  entire,  smooth  on  both 
surfaces,  deep  green,  paler  and  minutely  gland-dotted  beneath,  with 
the  midrib  prominent.  They  are  particularly  aromatic  in  the  freah 
state,  abounding  in  essential  oil. 

In  the  month  of  July,  the  head  of  the  tree  is  covered  with  an 
exuberance  of  very  small  fragrant  flowers,  the  perfume  of  which 
is  carried  to  a  distance  by  the  wind.  Those  tlowers  are  produced 
in  bunches  or  Irichotomous  panicles  at  the  extremities  of  the 
branches.  The  calyx  is  divided  into  four  roundish  segments.  The 
petals  are  four,  reflected,  and  of  a  greenish  white  colour.  The 
filaments  are  numerous,  longer  than  the  corolla,  spreading,  of  the 
same  colour  as  the  petals,  supporting  roundish,  white  anthers. 
The  style  is  simple,  erect,  with  an  obtuse  stigma.  The  fruit  is  a 
smooth,  shining,  succulent  berry,  crowned  with  the  persistent  calyx, 
of  a  black  or  dark  purple  colour  when  ripe  and  containing  two 
kidney-shaped  flattish  seeds.  The  fruit,  when  ripe,  is  filled  with  a 
Bweet  pulp,  and  the  aromatic  property  which  so  strongly 
cbamcterises  it  in  the  unripe  state,  has  in  a  great  measure 
disappeared.  The  gathering  of  the  berries  therefore  takes  place  as 
soon  as  they  have  reached  their  full  size  and  whilst  still  green. 
They  are  gathered  by  hand  and  dried  on  mats  placed  on  terraced 
wooden  floors.  During  the  first  and  second  days  they  are  often 
turned,  to  be  fully  exposed  to  the  sun.     When  they  begin  to  dry, 
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they  are  frequently  winnoweil,  and  laid  in  cloths  to  preserve  tbem 
from  rain  and  deivB,  still  being  exposed  to  the  sun  every  day  Hnd 
removed  under  cover  every  evening  till  sufficiently  dry,  whicli 
usually  happens  in  twelve  days  and  is  knuwn  by  their  having 
acquired  a  reddish- brown  colour,  also  by  the  rattling  of  the  seeds. 
Some  planters  kiln-dry  the  berries,  especially  when  the  crop  is 
abundant ;  eecurity  against  jain  being  essential. 

For  gatliering  the  lierriHS  from  such  parts  of  the  tree  its 
cannot  be  reached  by  climbing,  recourse  is  had  to  ladders.  The 
aniall  twiga  bearing  the  berries  arranged  in  bunches,  are  broken 
off  and  brought  down. 

If  the  tniit  is  allowed  to  ripen  on  tliR  tree,  it  falls  to  the  ground, 
and  in  a  ripe  state  is  of  no  commercial  value,  for  the  reason  above 
described.  A  problem  which  faces  the  pimento  producer  is  there- 
fore the  rapid  picking  of  the  berries  when  they  are  just  fully 
grown ;  this  lias  recently  been  referred  to  by  a  Colonist  in  the 
following  terms* : — "  It  is  often  difficult  to  secure  enough  help 
from  among  the  indolent  natives  to  pick  the  crop,  and  one  large 
producer  told  me  that  he  had  lost  fully  3,000  bags  of  his  pimenlfl, 
which  had  ripened  aud  fallen  to  the  ground,  simply  because  he 
could  get  no  one  to  pick  it." 

The  pimento  tree  begins  to  fructify  in  three  years  after  it  is 
planted,  and  ai-rives  at  maturity  at  seven  years,  when  it  abundantly 
repays  the  patience  of  the  planter.  It  is  particularly  fond  of  a 
white  marly  or  chalky  soil  having  a  shallow  surface  of  mould, 
and  therefore  thrives  on  rocky  lands  which  are  fit  for  little  else. 

Strictly  speaking,  the  pimento  tree  is  not  really  cultivated  at  all 
in  Jamaica.  The  trees  are  found  in  greater  or  leas  numbers  all 
over  the  island ;  but  in  some  sections  of  the  country  they  are  the 
predominating  trees,  indigenous  aiul  growing  wild.  The  neitrest 
approach  to  cidtivatiuu  is  to  clear  away  the  underwood  and  keep 
the  groves  free  from  brushwood  and  creepers ;  a  difficult  task 
where  everything  grows  spontaneously  in  the  wildest  luxuriance. 
Sometimes  the  trees  will  be  found  singly,  sometimes  in  groups  of 
six,  twelve  or  twenty.  In  other  places  a  few  hundred  will  be 
found ;  while  in  ten  principal  pimento  districts  in  parishes  of 
,  Manchester,  above  Kingston,  and  St.  Ann's,  there  are  great  foreata 

J  of  pimento  trees.     These  last-named   mountainous  districts  <^^| 

I  *  Oil,  Paint  ami  Drug  Keporter,  April,  1S92.  ^^M 
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some  6,000  feet  above  the  sea  level ;  the  harvest  there  is  gathered 
later  than  in  the  low-lying  districts  near  the  coast.  After  the 
drying  process  is  completed  the  pimento  is  packed  in  bags,  very 
much  in  the  same  way  as  coffee,  and  transported  to  the  coast  for 
shipment.  The  principal  port  of  shipment  is  Kingston,  but  large 
quantities  of  the  crop  are  shipped  from  various  bther  ports  along 
the  coast.  The  total  export  of  pimento  from  Jamaica  in  the  year 
1889  was,  46,179  cwt..  valued  at  £47,842,  of  which  the  United 
Kingdom  took  21,267  cwt. 

In  the  dried  state  pimento  is  a  small,  dry,  light,  roundish  fruit, 
which  varies  somewhat  in  diameter,  but  is  on  an  average  about  the 
size  of  a  small  pea.  It  is  crowned  with  the  remains  of  the  calyx 
in  the  form  commonly  of  a  slightly  elevated  scar-like  ring ;  and 
rarely  at  the  other  extremity  of  the  fruit  there  is  a  short  stalk 
attached.  Pimento  consists  of  a  brittle,  somewhat  woody  shell  or 
pericarp,  of  a  dark  brown  colour  externally,  and  is  more  or  less 
rough  on  its  surface  from  the  presence  of  small  receptacles  of  oil ; 
and  of  two  dark,  brownish-black  somewhat  compressed,  kidney- 
shaped  seeds,  each  of  which  is  contained  in  a  separate  cell.  The 
aromatic  properties  are  more  evident  in  the  shell  than  in  the  seed. 

Pimento  berries  yield,  on  distillation,  from  3  to  4J  per  cent,  of 
volatile  oil,'composed  mainly  of  engenol,  and  very  closely  agreeing, 
in  all  respects  but  its  odour,  with  oil  of  cloves ;  the  difference  in 
odour  is  attributed  to  a  slight  difference  in  the  nature  of  the 
sesquiterpene  accompanying  the  engenol.  The  sp.  gr.  of  this  oil  is 
1*04  to  1*05  at  15*^  C.  The  yield  of  oil  from  the  leaves  is  nearly 
1  per  cent. 

The  investigations  of  Dragendorff  *  prove  that  the  miscibility  of 
pure  oil  of  pimento  in  alcohol  of  various  strengths  is  as  follows  : — 

1  cubic  centimetre  is  soluble  in  87  per  cent,  alcohol  in  all  proportions, 

„        in  11  C.C.  of  73  per  cent,  alcohol, 

in  1*5  C.C.  of  69  per  cent,  alcohol, 

„        in  2*8  c.c.  of  63  per  cent,  alcohol, 

therefore  approximating  in  solubility  to  oil  of  cloves,  and  the 
admixture  of  copaiba  oil  is  easily  detected.  (The  strength  of  the 
spirit  used  in  the  various  experiments  is  according  to  Trailers 
alcoholometer,  which  gives  the  percentage  volume  for  the  temper- 
ature of  60^  F.). 

*  Pharm.  Journ.  [3],  vi.  p.  544. 
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Pimento  berries  are  globular,  from  4  to  6  millimetres  in 
diameter.  They  are  sometimes  adulterated  with  a  Mexican  spice 
called  "Pimenta  de  Tabasco,"  which  are  larger  berries  and  less 
aromatic ;  these  are  produced  by  the  MyrttLs  Tabasco,  Mocino  et 
Ses8($.*  This  tree  is  a  native  of  the  hot  regions  in  Mexico ;  its 
leaves  are  elliptic — lanceolate,  acute  at  the  base  and  obtuse  at  the 
apex,  full  of  pellucid  dots.  It  is  considered  to  be  a  variety  of 
Eiigcnia  Pivunta  D.C.  (the  true  pimento). 

Another  tree,  equally  as  variable  as  Eugenia  Pimenta,  and  yield- 
ing analagous  products,  is  Myrcia  Pimentoides  D.C,  Syn.  Myrtus 
Pimenta  latifolia,  Eoxb.,f  Myrtns  citrifolia,  Poir,J  and  Eugenia 
citrifolia  of  the  same  author.  It  is  a  native  of  the  West  India 
Islands,  and  now  cultivated  in  the  East  Indies.  It  differs  from 
Eicgenia  Pimenta  in  the  branches  being  acutely  tetragonal.  The 
leaves,  berries  and  flower-buds  have  a  hot  taste  and  fragrant  smell 
like  like  those  of  Myrcia  acris,  from  which  the  West  Indian 
"  Bay  "  leaves  have  long  been  considered  to  be  produced. 

West  Indian  Bay. 

Although  the  United  States  Pharmacopoeia  names  the  oil  of  Bay 
"Oleum  Mycia?,"  and  states  it  to  be  derived  from  Myrcia  acris  D.C, 
there  is  some  doubt  about  the  accuracy  of  the  statement,  the 
species,  varieties  and  forms  of  Myrcia  and  Eugenia  being  so 
numerous  and  so  nearly  allied  that  it  is  probable  that  the  leaves 
commercially  known  as  "  Bay  leaves  "  are  gathered  from  various 
trees,  and  no  attention  is  paid  by  the  gatherers  to  the  slight 
structural  differences  which  distinguish  botanically  between  the 
various  trees.  Recent  opinion  is  in  favour  of  these  Bay-leaves 
being  derived  from  Eugenia  acris,  Wight  and  Arnott  {Pimenta 
acris  Wight  Illust.  Indian  Bot.  ii.  p.  16). 

Myrcia  acris,  D.C.  (Prodr.  iii.  243)  figured  by  Hooker,§  is  con- 
sidered to  be  identical  with  Myrtus  acris,  Swartz||  ;  Myrtus 
Caryophyllaia,  Jacq. ;  Caryophylbis  racemosus,  Miller  diet. ;  Myrtus 

♦  "  Flora  Mexicana"  ex  Chamisso  et  Von  Sclilechtendal  in  "Linnea,"  v.  p. 
559. 

t  Hort.  Benjij.,  p.  37. 

tDict.,iv.  410. 

§  Bot.  Mag.,  2,163. 

H'Flor.  Ind.,  Occ.  ii.   p.  909. 
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acris,  Colla*  and  Plimkenett-t     It  is  allied  to  Eugenia  Pimenta, 
but  differs  in  the  flowers  being  always  5-cleft.     It  is  a  handsome 


Pimenta  acris  Wigbt 


tree,  20  feet  to  40  feet  in  height,  of  a  pyramidal  form.     The  leaves 
are  opposite,  without  stipules,  short-etalked,  2  to  3J  inches  loi^, 

*   Hortna  Bipnlensis,  p.  49. 

t  Almagiitam  botanicam,  t.  15S  I.  3. 
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broadly  oval  or  obovate-oval,  rather  obtuse  at  the  apex,  entire, 
thick,  smooth,  strongly  veined  on  both  surfaces,  shining  alK)ve, 
paler  and  scattered  with  minute  dots  beneath. 

The  flowers  are  small,  numerous,  stalked,  arranged  in  threes 
(the  central  one  on  a  short  pedicel,  the  two  lateral  on  longer, 
widely  spreading  ones)  at  the  extremities  of  the  divaricate 
branches  of  large  trichotomous  axillary  or  terminal  cymes  longer 
than  the  leaves,  the  whole  often  forming  one  large  corymbose 
inflorescence ;  branches  slender,  compressed,  punctate  with  glands. 
In  the  woods  of  Antigua,  Jamaica  and  Barbadoes  the  fragrance  of 
the  leaves  of  this  tree  fills  the  air.  The  fruit  is  an  ovoid-globular 
berry,  about  the  size  of  a  pea,  smooth,  crowned  with  the  persistent 
calyx-lobes,  blackish  when  ripe,  with  scanty  pulp,  2-celled,  of 
aromatic  smell  and  taste,  seed  solitary  in  each  cell. 

The  sp.  gr.  of  the  oil  of  "  West  Indian  Bay  leaves  "  is  stated  by 
Dodge  and  Olcott*  to  range  between  0*895  and  1*020,  and  an 
average  sample  of  a  complete  distillation  to  have  a  sp.  gr.  of 
0*965  at  60^  F.  Oil  distilled  in  the  New  York  factory  of  Messrs. 
Schimmel  &  Co.  from  imported  leaves  was  found  to  have  a  sp.  gr. 
of  0*9828  at  15^  C. ;  the  yield  being  3*5  per  cent.  Investigations 
in  this  respect  were  made  by  Professor  Markoe,*f  who,  operating 
on  about  7,000  lbs  of  leaves,  imported  principally  from  the  Island 
of  St.  Thomas,  obtained  the  following  results : — "  The  apparatus 
used  in  distilling  the  oil  was  a  200-gallon  copper  still,  heated  by 
steam,  so  arranged  that  either  wet  or  dry  steam  could  be  used  at 
pleasure.  From  200  to  SOOlbs.  of  leaves  were  used  at  each  running 
of  the  still,  and  to  work  off  this  quantity  required  from  eight  to 
twelve  hours,  during  which  time  from  80  to  100  gallons  of  distil- 
late would  be  obtained.  The  oil  comes  over  in  two  portions.  First 
a  portion  lighter  than  water,  that  comes  over  very  rapidly,  and  then 
the  heavy  oil,  that  comes  over  very  slowly  and  does  not  easily 
separate  from  the  water,  with  which  it  fonns  a  milky  emulsion. 
The  following  notes  were  made  of  one  of  the  runs  wdth  2001bs.  of 
leaves.  The  distillate  was  collected  in  quantities  of  2 J  gallons  of 
the  oil  carefully  separated  from  each  portion.  The  sp.  gr.  of  each 
portion  was  then  taken : — 

♦  Druggist's  Circular,  July,  1888,  p.  156. 
t  Pharni.  Joum.  [3],  viii.  p.  1005. 


WEST    INDUN   BAY.  59 

LIGHT   OIL. 

No.  1  0-870 

„   2  0-930 

„   3  0-946 

4  0-964 

5  0-982 

„   6  0-990 

the  total  yield  of  the  light  oil  coming  over  in  the  first  15  gallons 
of  distillate,  from  which  it  promptly  separated,  leaving  the  water 
quite  clear. 

The  distillation  was  then  continued  to  obtain  the  heavy  oih 
until  65  gallons  more  of  distillate  were  obtained.  This  oil  was 
received  in  three  portions  and  the  sp.  gr.  of  each  portion  then 
taken  : — 

HEAVY    OIL. 

No.  1     1-023 

2     1-035 

3     1037 


The  oil  when  first  distilled  is  colourless,  but  by  exposure  to  the 
air  quickly  acquires  a  yellowish  tint,  which  deepens  into  a  rich 
brown  tint,  and  if  the  exposure  is  continued,  the  oil  becomes  quite 
dark  in  colour  just  as  does  the  oil  of  clove  or  the  oil  of  pimento. 
The  odour  of  the  freshly  distilled  oil  is  rank,  but  in  the  course  of 
from  three  to  six  months,  it  becomes  mellow  and  ripens  into  the 
agreeable  fragrance  so  much  liked. 

Twenty  pounds  of  the  crude  heavy  oil  which  had  been  exposed 
to  the  air  until  it  had  acquired  a  deep  brown  colour,  were  put  into 
a  30-gallon  jacketed  steam  still,  together  with  20  gallons  of  water. 
The  distillation  was  begun  very  slowly,  and  the  distillate  collected 
in  portions  of  2J  gallons.  The  first  and  second  portions  contained 
about  41bs.  of  light  oil,  then  the  water  came  over  of  a  milk-white 
colour,  and  on  being  allowed  to  stand,  the  heavy  oil  subsided  to  the 
bottom  of  the  bottles. 

The  distillation  was  very  tedious,  requiring  20  hours  to  get  all 
the  oil  over.  When  the  oil  had  separated  from  the  water,  the 
latter  was  returned  to  the  still.  75  gallons  of  distillate  were 
required  to  complete  the  rectification.  The  26  portions  of  heavy 
oil  were  divided  into  thirteen  portions  by  mixing  Nos.  1  and  2 
together,  3  and  4  together,  and  so  on  through  the  series.    The  sp. 
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gr.  of  oac.li  portion  was  then  taken,  and  is  given  in  the  followin; 
Uil)l<^  at  85^'  F.,  the  temperature  of  the  laboratory. 

1     1025 

2     1030 

;]     1036 

4     1040 

5     1-045 

G     1045 

7     1047 

8     1-048 

9     1048 

10  1-048 

11  1-048 

12  1042 

U  1035 

Thv.  lifHt  it\\fhi  portions  were  ne^arly  colourless.     No.  8  had  a  light 
Htraw  colour,  9  and  10  light  brown,  and  13  almost  black. 

NoH.  8,  9,  10  and  11  being  all  of  the  same  sp.  gr.  were  mixed 
toj^(!tlu»r  and  takcui  to  represent  the  pure  heavy  oil  of  hay.  It  had 
the  following  iirojuirtieH  : — Colourless  when  first  distilled,  quickly 
ac-(|uiring  a  brown  colour  by  exposure  to  the  air;  the  odoor  recaUs 
that  of  dove  ;  the  taste,  hot,  pungent,  aromatic,  very  like  that  of 
oil  of  ('1()V(;h;  it  nuldcns  the  skin  and  produces  a  hot  tingling 
HcuisaLion  in  th(*  ])art  to  which  it  may  be  applied;  the  effect  does 
not,  however,  last  along.  The  oil  is  soluble  in  the  95  per  cent 
alcohol  of  the  market  in  all  proportions,  also  in  ether  and 
petroleum  bcn/eni^  It  is  soluble  in  the  officinal  solutions  of 
cauHtic  jiotash,  forming  after  a  short  time  a  mass  of  crystals. 

The  Hj).  gr.  at  77^  F.  and  at  GO^  F.  was  taken  with  much  care, 
using  a  500-gram  llask  in  nuiking  the  determinations : — 

Sp.  gr.  of  heavy  oil  of  bay  at  77^  F.     ...     1-052 

60^  F.     ...     1-055 

T(»n  pounds  of  light  oil  of  bay,  as  obUiined  from  the  leaves,  having 
a  Rj).  gr.  of  0*945  W(»nj  then  slowly  re-distilled.  The  first  portion 
of  the  distillate,  consisting  of  a  clear,  limpid  colourless  liquid, 
had  a  sp.  gr.  of  0*829  at  77^  F.  and  of  0-835G  at  60^  F.  It  was 
found  to  be  perfectly  soluble  in  strong  alcohol,  ether,  benzene  and 
chloroform.  When  the  residue  in  the  still  was  examined,  about  4 
ounces  of  a  dark  coloured,  very  thick  body,  was  obtained  from  the 
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sides  and  bottom  of  the  still.  It  is  carried  over  to  some  extent 
during  the  last  part  of  the  distillation. 

A  sample  of  oil  distilled  from  leaves  imported  direct  from  St. 
Tliomas  was  examined  by  Dr.  Mittmann,  in  Breslau.  Engenol 
was  found  to  be  the  principal  constituent ;  the  methyl  ether  of 
engenol  was  also  present  in  small  quantity,  as  well  as  pinene  and 
probably  dipentene  and  diterpene.  The  sp.  gr.  at  15^  C.  was 
0*970.  The  oil  dissolved  clear  only  in 'ether,  petroleum  ether, 
carbon  disulphide  and  chloroform,  while  with  alcohol  and  glacial 
acetic  acid  it  gave  a  strong  turbidity,*  therefore,  in  preparing  "  Bay 
Kum  "  from  Bay  oil,  the  solution  may  prove  turbid  and  require  to 
be  filtered  through,  or  treated  with  magnesia. 

In  the  Edition  of  the  U.  S.  Pharmacopoeia  just  published 
(Seventh  decennial  Eevision)  the  tests  for  pure  Bay  oil  have  been 
modified  in  accordance  with  the  result  of  the  most  recent  investiga- 
tions:— The  sp.  gr.,  which  formerly  stood  at  1*040  has  been 
reduced  to  0*975 — 0*990,  the  higher  figure  having  been  found 
to  facilitate  adulteration  with  oil  of  cloves  or  pimento  ;  the  absence 
of  these  adulterants  is  furthermore  ascertained  by  the  following 
test: — 

"  If  to  3  drops  of  the  oil,  contained  in  a  small  test  tube,  5  drops 
of  concentrated  sulphuric  acid  be  added,  and,  after  the  tube  has  been 
corked  the  mixture  be  allowed  to  stand  for  half  an  hour,  a 
resinous  mass  will  be  obtained.  On  adding  to  this  mass  4  c.  c.  of 
diluted  alcohol,  vigorously  shaking  the  mixture  and  gradually 
heating  to  the  boiling-point,  the  liquid  should  remain  nearly 
colourless,  and  should  not  acquire  a  red  or  purplish-red  colour ; 
(distinction  from  oil  of  pimenta  and  oil  of  cloves.)" 

It  is  quite  unusual  in  a  work  of  this  sort  to  enter  into  any 
details  of  retail  business,  such  as  trade  formulae  of  compounds,  yet 
the  following  ft  for  "  Bay  Bum  "  is  so  strongly  recommended  by 
a  leading  firm  of  ess.  oil  distillers  that  some  readers  may  advantage 
by  taking  note  of  it. 

West  Indian  Bay  oil    . . .     2  drachms. 

Pimento  oil 1  drachm. 

Clove  oil  ...* 10  drops. 

Alcohol  (95  per  cent.)...     i  gallon. 
Water  i  gallon. 

Mix  and  allow  to  stand  for  several  days,  then  filter. 
*  Schimmel  &  Co.'s  Report,  October,  1889. 
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Another  recipe  is  : — 

Bay  oil      1  oz. 

Alcohol,  95  per  cent J  gallon. 

MLx  and  allow  to  stand  for  a  fortnight ;  then  add  1  gallon  good 
Jamaica  rum. 

Bay  oil  is  also  largely  used  in  Germany  in  the  preparation  of 
Bay  rum  soap.  This  soap  possesses  very  refreshing  properties  and 
is  likely  to  become  very  popular.  The  same  proportions  of  the 
same  ingredients  are  used  as  for  the  wash. 

In  the  list  of  plants  frequently  catalogued  as  belonging  to  the 
genus  Myrcia,  occur  several  which  are  considered  by  some 
authorities  to  belong  to  the  genus  Myrtus  of  the  same  Xatural 
order  Myrtacca\  and  several  species  of  Myrttis  whose  flowers  and 
seeds  are  unknown  may  belong  to  the  genus  Myreia. 

The  Xatural  Order  Myrtacew  includes  about  75  genera  and  some 
2,000  species.  The  species  of  the  typical  genus  Myrtus^  numbering 
about  100,  are  widely  scattered,  the  greater  number,  however, 
being  found  in  the  mountains  of  tropical  South  America,  extending 
into  the  temperate  parts  of  Chili  and  even  as  far  South  as  the 
Falkland  Islands ;  others  occur  in  Central  Asia  and  New  Zealand, 
while  about  a  dozen  species,  which  some  botanists  distinguish  as  a 
separate  genus  under  the  name  Jomniia  are  confined  to  the 
Mauritius,  Bourbon  and  neighbouring  islands. 

Myrica  asplenifolia  (see  Comptonia  aspkni/olia). 


Sweet  Bay. 

The  common  Sweet  Bay  is  the  Zmcrus  Nobilis  Lin.  (Sp.  PL,  Ed. 
i.,  p.  369).  For  figure  of  the  plant  see  Stevenson  and  Churchill, 
Med.  Bot.  t.  125  ;  and  Bentley  and  Trimen,  Med.  Plant  t-  221. 

In  Greece  it  is  ver}'  common  in  tlie  forests  and  is  extensively 
cultivated  in  the  gardens  of  cloisters. 

In  England  the  Lawnis  Nobilis  only  attains  the  dimensions  of  a 
shrub,  producing  its  flowers  only  in  sheltered  situations  in  April 
and  May.  In  its  native  soil  of  Asia  Minor,  Syria,  the  countries 
surrounding  the  Mediterranean,  Italy  and  Greece,  it  frequently 
rises  twenty  or  thirty  feet  in  height,  but  never  loses  its  shrub-like 
character.     It  is  nmch  branched,  and  covered  with  a  smooth  olive- 


SWEET    BAY.  63 

eolduriid  U'lrk.  Its  leaves  are  very  iiiimeroiis,  evergreen,  lance- 
liaped,  rather  over  three  inclies  long,  but  varying  in  size,  ou  short 
Jiannelled  petioles,  alternate,  without  stipules,  pointed,  smooth, 
troLgly  veined  beneath,  entire,  of  firm  texture,  deep  green  colour, 
ind  covered  with  small  immersed  glands.  The  leaves  of  L  nobilis 
ire  always  undulate  and  may  at  once  be  distinguished  at  sight  by 
liis  character  from  the  "  garden  laurel,"  also  from  the  fact  of  its 
taves  being  entire,  and  not  serrate.  The  difference  in  odour  when 
miised  is  also  at  once  apparent. 

It  is  noticed,  however,  that  the  undulation,  or  crisping  at  tlie 
idges  of  the  leaves  varies  a  good  deal.  The  width  of  the  leaves 
Iso  varies.  Meiasuer  •  distinguishes  five  varieties  on  these 
baracters.  The  flowers  are  mole  and  female  on  different  plants, 
small,  yellowish  in  colour,  and  arranged  in  small  umbellate,  stalked 
clusters  of  usually  five,  surrounded  by  an  involucre  of  blunt, 
Concave,  reddish  bracts,  which  enclose  the  umbel  when  in  bud ; 
the  peduncles  are  short,  stout,  curved,  and  in  pairs  coming  oflE 
opposite  one  another  at  the  axils  of  the  leaves.  The  corolla  in 
'Tjoth  male  and  female  flowers  is  divided  into  four  oval,  concave 
S^ments,  which  stand  erect  and  are  of  an  herbaceous  or  yellowish 
white  colour,  The  filaments  are  as  long  as  the  calyx ;  the  four 
outer  ones  simple,  the  rest  compound,  bearing  two  lateral  glaniis 
or  abortive  anthers.  The  true  anthers  are  yellow,  ovate,  composed 
of  two  valves,  diverging  from  the  stamens,  or  gaping  at  the  base. 
The  style  of  the  female  flowers  is  very  short,  and  the  germen 
becomes  an  oval  drupe,  scarcely  f  of  an  inch  long,  which  is  fleshy, 
■very  smooth,  of  a  dark  purple,  almost  black  colour,  and  containing 
K  large  nut  of  similar  shape.  Dr.  Landerer  says,  that  in  Greece 
the  fruit  resembles  that  of  the  olive,  and  ia  known  by  the  name  of 
Daphnekoukou,  after  the  name  of  the  tree  Adtftvrj. 

The  dried  berries  are  sometimes  imported  from  the  south  of 
■Europe.  In  this  state  they  appear  of  a  blackish -brown  colour, 
with  a  thin,  brittle,  wrinkled  pericarp,  to  which  the  single  seed  is 
VOt  attached.  When  shaken  near  the  ear  they  are  heard  to  rattle, 
i  character  which  at  once  distinguishes  them  from  "  C'occulua 
pidicus "  berries,  which  resemble  them  in  appearance  and  have 
iometimes  been  mistaken  for  them ;  the  seed  of  Cucculus  Indicua 
B  not  loose  in  the  pericarp,  and  cannot  rattle.     The  seed  of  the 


•  In  DC.  Prodr.  j 


.,  pp.  233-240. 
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Bay  berry  is  oval,  firm,  and  readily  separated  into  two  equal  lobes. 
It  has  a  bitter  aromatic  taste  and  an  agreeable  aromatic  odour; 
these  properties  being  due  to  a  fragrant  volatile  oil,  nearly  1  per 
cent.,  which  may  be  obtained  by  distillation  with  water.  Its  sp. 
gr.  at  15^  C.  is  0-924.  From  some  samples  a  larger  yield  of  oil 
has  been  obtained.  The  seed  also  contains  a  concrete  fixed  oil  of  a 
greenish  colour  and  butyraceous  consistence.  This  may  be 
obtained  from  either  fresh  or  dried  fruits  by  expression;  so 
obtained  it  consists  of  a  mixture  of  volatile  oil  and  fatty  bodies,  in 
the  same  way  as  does  the  expressed  oil  of  nutmeg. 

The  leaves  also  yield  from  0*8  to  2'5  per  cent,  of  a  fragrant 
volatile  oil  by  distillation.  Sp.  gr.  0*924  at  15^  G.  This  oil  was 
imperfectly  examined  by  Barbaglia,  and  the  result  contributed  to 
the  "  Atti  della  Societa  Toscana  di  Scienze  Naturali,"  1889. 
According  to  this  observer  the  greater  part  of  the  oil  distils  off  at 
a  temperature  between  170^  and  175^  C.  He  is  of  opinion  that  a 
partial  decomposition  of  the  oil  may  take  place  during  distillation. 

Examined  by  Messrs.  Schimmel,  the  oils  of  both  berries  and 
leaves  were  found  to  contain  Pinene  and  Cineol. 

California  Bay,  known  also  by  a  variety  of  names  such  as 
Mountain  Laurel,  Spice-bush,  Balm  of  Heaven,  Sassafras  Laurel, 
Cajeput-tree,  Calif ornian  Olive,  etc,  has  been  described  in  American 
botanical  language  as  Oreodaphne  Calif  or  nica  (?  Nees)  Laurus 
Cali/ornica,  Tetranthcra  Calefornica  and  latterly  Unibellaria 
Californica.  It  is  quite  distinct  from  the  "  Spice  bush  "  described 
at  page  44,  which  is  Laurus  Benzoin  Lin. 

California  Bay  is  common  in  mountainous  parts  of 
California  and  the  Pacific  slope,  particularly  in  the  vicinity 
of  ravines  and  moist  shady  localities,  attaining  a  height  of 
between  50  and  100  feet  in  some  localities.  At  the  height 
of  50  feet  it  will  have  a  trunk  30  inches  in  diameter,  but  in 
southern  districts  it  does  not  exceed  20  feet  in  height.  It 
flowers  in  June.  The  leaves  are  dark  green,  lustrous,  four  inches 
long,  one  inch  wide,  acuminate  and  very  aromatic,  their  odour 
approaching  to  that  of  the  Bay  leaf.  Ur.  Palmer  in  the  American 
Journal  of  Pharmacy,  December,  1878,  says  that  "  by  rubbing  the 
hands  and  face  a  short  time  with  the  leaves,  a  very  disagreeable 
headache  will  be  produced,  and  that  the  Indians  in  California 
have  been  long  aware  of  the  power  which  this  plant  has  to  pro- 
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duce  a  headache  in  those  who  are  well  and  to  cure  those  who  are 
afflicted  with  it."  Some  description  of  the  tree  was  given  by 
Heaney  in  1875  at  a  meeting  of  the  Philadelphia  College  of 
Pharmacy,*  who  states  that  all  parts  of  the  tree  abound  in  volatile 
oil,  but  particularly  the  leaves,  which  contain  4  per  cent.  He 
submitted  this  oil  to  chemical  examinationf  and  found  it  to  be 
composed  of  a  hydrocarbon  and  an  oxygenated  oil  which  he  calls 
areodaphnoly  in  the  proportion  of  one  part  of  the  former  to  two 
parts  of  the  latter.  The  crude  oil  is  limpid,  of  a  stiuw  colour, 
pungent  aromatic  odour  and  warm  camphoraceous  taste.  It  is 
soluble  in  1,000  parts  of  water,  mixes  in  all  proportions  in  alcohol 
and  ether,  has  a  sp.  gr.  of  0*936  and  burns  with  a  bright  light, 
smoky  flame,  leaving  a  carbonaceous  residue.  When  inhaled  it 
produces  dizziness  and  headache,  and  is  recommended  for  inhalation 
in  nervous  headache  and  nasal  catarrh. 

The  pure  hydrocarbon  obtained  by  fractional  distillation,  boils 
at  175^  C,  has  a  sp.  gr.  of  0*894  at  15*^  C,  is  colourless  and 
limpid,  of  agreeable  aromatic  odour,  bearing  some  resemblance  to 
a  mixture  of  camphor  and  oil  of  nutmegs,  and  a  taste  like  that  of 
cardamom ;  it  is  highly  inflammable,  burning  with  a  brilliant 
slightly  smoky  flame ;  is  nearly  insoluble  in  water ;  soluble  in 
five  volumes  of  95  per  cent,  alcohol,  and  dissolves  iodine  slowly, 
acquiring  a  deep  red  colour.  Nitric  acid  causes  a  violent  reaction 
and  destroys  its  odour  completely. 

Oreodaphnol,  the  oxygenated  portion  (on  which  the  pungent 
odour  of  the  crude  oil  depends)  was  obtained  between  175^  and 
220®  C.  It  is  oily  in  consistence,  of  a  light  straw  colour,  pungent 
and  penetrating  odour,  and  hot  camphoraceous  taste.  Its  sp.  gr.  is 
0*960  and  it  boils  at  210®  C.  It  bums  readily  with  a  bright  flame, 
giving  off  pungent  vapours  and  leaving  a  carbonaceous  residue. 
When  distilled  with  glacial  phosphoric  acid  in  an  atmosphere  of 
dry  hydrogen,  a  light  straw-coloured  liquid  is  produced,  which  has 
a  sp.  gr.  of  0  934,  boils  at  204®  C,  burns  with  a  white  flame  and 
has  no  reaction  with  sodium.  This  liquid  was  named  Oreodaphnene. 
The  character  and  composition  of  this  oil  were  examined  by  Still- 

•  Am.  Journ.  Pharm.,  pp.  105-109. 

t  The  method  of  investigation  adopted  was  that  recommended  by  Frederick 
Rochleder  in  his  work  on  **  The  Proximate  analysis  of  Plants  and  Vegetable 
Substances.''    See  also  Pharm.  Journ.  [3],  v.  p.  792. 
F 


man  iu  1880";  his  results  somewhat  differ  from  those  of  Jie&aej, 
<jUoted  above.  From  between  60  and  701b8.  of  the  f  resli  leaves  he 
obtaiued  820  grams  of  essential  oil  of  a  clear  yellowish  straw-colour, 
and  haviiig  the  peculiar  aroma  of  the  leaves ;  the  sp.  gr.  at  11°  C 
being  0'940.  "  It  does  not  thicken  on  long  standing.  It  separates 
on  fractional  distillation  into  two  portions,  one  boiling  Itetweeo 
170°  and  190"  C.  the  other  between  210°  and  225^  C. ;  smaller 
quantities  passing  over  aa  high  as  260°.  The  lesser  fraction  is 
mainly  composed  of  a  terpin-hydrate  agreeing  with  the  terpino)  of 
Wigers,  in  which  one  molecule  of  water  is  combined  with  two  of 
C'loHig.  It  boils  at  167°  to  168°  C,  is  clear,  colourless  and 
mobile,  and  is  not  readily  effected  by  metallic  sodium,  even  when 
heated  with  it.  A  fraction  boiling  between  171*  and  172°  is 
evidently  a  mixture  of  the  above  with  the  more  oxygenated. 
higher- boiling  constituent  Cg  Hj^  0,  of  which  the  higher  fraction 
(210"  to  225"  C.)  appears  to  be  mainly  composed."  8lillman  gives 
the  name  Umbellol  to  the  fraction  "  boiling  without  decomposition 
at  215°  to  216°  (uncorrected),  it  being  a  colourless  mobile  liquid 
of  aromatic  and  powerful  odour,  but  not  volatile  at  ordinary 
temperatures." 

Myrtle. 

The  most  generally  known  myrtle,  Myrtiis  communis  Lin.  (Spec., 
p.  673),  is  by  some  considered  to  be  a  native  of  the  South  of 
Europe,  on  exposed  rocks.  It  is  extremely  abundant  in  Italy, 
Southern  France  and  Spain.  By  others  it  is  not  considered  to  be 
indigenous  to  Europe,  but  only  naturalised,  having  originally 
been  brought  from  Western  Asia,  where,  at  the  present  day  it  is 
found  in  a  wild  state  as  far  east  as  Afghanistan. 

It  grows  in  the  form  of  a  large  bushy  shrub,  from  3  to  10  feet 
in  height.  It  is  admired  for  the  fragrance  and  elegance  of  its 
shining  evergreen  leaves  and  for  its  sweet-scented  flowers,  and 
was  a  great  favorite  with  the  ancient  Greeks,  who  called  it 
fivpToi,  a  word  derived  from  ^vpop,  perfume.  In  England  it  is 
not  sufficiently  hardy  to  withstand  the  frost  of  severe  winters, 
although  in  the  extreme  southern  parts  it  frequently  survives 
long  enough  to  attain  its  full  growth.  The  leaves  are  ovate 
or  lanceolate,  acute,  opposite,  entire,  and  marked  with  transparent 
dots.     The  flowers  are  white,  single,  on   solitary  pedicels,  about 

"  Am.  Jonm.  Fharm.,  1B80,  pp.  31S-3t8  ;  aod  Am.  Cheni.  Joura.,  April,  1880. 
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the  length  of  the  leaves.  The  pedicels  bear  two  linear  braeteoles 
under  the  flowers.  The  calyx  is  5-cleft.  The  seeds  are  reniform. 
The  embryo  is  arched,  with  a  long  radicle,  and  small  equal 
cotyledons.* 

The  essential  oil  of  myrtle  was  first  examined  by  Gladstone, 
1867,t  ^^^^  ^h®  result  that  three-quarters  of  the  specimen 
operated  on  distilled  over  between  160°  and  176°  C,  leaving 
a  reddish  brown  residue,  which  evolved  sulphuretted  hydrogen. 
The  rectified  distillate  proved  to  be  a  hydrocarbon  of  rather  high 
Bp.  gr.,  with  an  odour  resembling  that  of  the  hydrocarbon  from 
Bay.  Messrs.  Schimmel  record  the  sp.  gr.  to  be  0*89  to  0*92  at 
15°  C,  and  that  it  is  composed  of  Pinene,  Cineol  and  Dipentene. 

Under  the  name  of  "  myrtol,"  an  oil  described  as  the  portion 
boiling  between  160°  and  170°  C.  has  been  introduced  into 
commerce  as  preferable  for  medicinal  purposes  to  the  crude  oil, 
an  assertion  which  induced  Herr  E.  Jahns,  of  Gottingen,  to 
investigate  both  the  essential  oil  and  this  "  myrtol,"  with  a  view 
of  ascertaining  to  which  constituent  the  medicinal  properties  are 
referable.J  The  sample  of  oil  used,  described  as  "  Spanish,"  was 
pale  yellow,  of  sp.  gr.  0910  at  16°  C,  and  strongly  dextrorotatory. 
This  oil  began  to  boil  at  160°  C,  and  about  80  per  cent,  distilled 
between  that  point  and  240°  C.  Upon  fractionation  there  were 
obtained : — 

1° — A    turpene,  C,oHig,  boiling   at  158-160°  C,  corres- 
ponding to  a  right-handed  pinene. 

2°— Cineol,  CioHigO,  boiling  at  176°  C. 

3° — A  very  small  quantity  of  a  camphor,  probably  corres- 
ponding to  the  formula  C, ^^  Hj ^  O. 

Considering  the  compound  nature  of  this  "  myrtol,"  it  would  be 
better  described  as  "  rectified  oil  of  myrtle."  Herr  Jahns  is  of 
opinion  that  the  reputed  medicinal  value  of  myrtle  oil  and  myrtol 
depends  upon  their  strength  in  cineol,  which  body  has  been  shown 
to  be  identical  with  cajeputol  and  eucalyptol,  and  he  suggests  that 
instead  of  such  a  mixture  (dextrogyre  pinene,  cineol,  and  dipentene), 
pure  eucalyptol  should  be  prescribed,  or  if  the  presence  of  terpene 
is    thought    desirable,   a  mixture   of    eucalyptol   with    rectified 

*  Gsertn.  Fruct.,  i.  p.  184,  t.  38  ;  Lam.  111.  t.  410. 

t  Joam.  Chem.  Soc.,  xvii.  11. 

t  Archiv.  der  Pharni.,  1889,  p.  174. 
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turpentine  would  be  equally  efficacious  and  much  cheaper  than  the 
essential  oil  of  myrtle  leaves.  But  in  most  cases  it  would  be 
desirable  to  avoid  the  irritating  action  of  the  turpene  upon  the 
respiratory  organs. 

Interesting  observations  concerning  the  action  of  myrtol  on 
micro-organisms  have  since  been  made  by  Dr.  Brailtigam  and 
Dr.  Nowac,  copious  notes  of  which  appeared  in  the  "  Pharmaceu- 
tische  Zeitung,"  12th  April,  1890. 

As  an  aromatic  astringent  and  as  a  remedy  in  cases  of 
bronchitis,  attention  has  been  drawn  to  the  oil  of  Myrtus  Chekan 
(which  see). 

The  effects  of  oil  of  myrtle  on  the  human  system  when  taken 
internally  were  observed  by  Linarix,*  one  remarkable  result  being, 
that  in  the  rapid  passage  of  the  oil  through  the  system,  which 
commences  within  a  quarter  of  an  hour  of  the  administration  of 
a  dose,  the  urinary  excretion  acquires  a  strong  perfume  of  violet, 
— a  peculiar  effect  which  is  also  observable  in  some  patients  after 
administration  of  oil  of  turpentine.  Apropos  of  oil  of  myrtle 
exhibited  in  this  respect,  Linarix  remarks  : — "  Donn4  k  des  malades 
qui  rendaient  des  urines  infectes,  ce  medicament  a  coup^  court  ce 
phenorafene." 

An  essential  oil  and  highly  perfumed  water,  known  as  "Eau 
d'Ange  "  is  distilled  from  the  flowers  of  myrtle. 

The  fruits,  whicli  liave  a  sweetish,  powerfully  aromatic  taste, 
are  eaten  in  a  fresh  state,  or  dried  and  used  as  a  condiment. 

Several  varieties  of  Myrtxts  communis  exist,  some  of  which  are 
constant,  such  as  : — 

Var,  Melanocaiya  (D.  C.  prodr.  iii.  p.  239);  fruit  blackish. 
This  variety  is  frequent  in  the  South  of  Europe,  and 
in  gardens,  where  there  are  varieties  of  it  with  double 
flowers  and  variegated  leaves. 

„  Romana  (Mill.  Diet.  t.  184  f.  1);  leaves  ovate;  pedicels 
longer.  The  common  "  Broad-leaved  or  Boman 
myrtle."  It  is  sometimes  called  "  Flowering  myrtle  " 
because  it  flowers  more  freely  in  England  than  any 
other  variety. 

„  Tarentina  ;  the  "  Box-leaved  myrtle  "  (Mill.  Diet)  leaves 
ovate,  small ;  berries  rounder ;  flowers  small  and 
open  late  in  the  Autumn. 

•  Thfese  pour  le  doctorat,  Paris,  187S,  "Journal  de  Thdrapeutique." 
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Var,  Italica;    the  "Italian  or  upright  myrtle"  (Mill.  Diet.); 
leaves  ovate-lanceolate,  acute;  branches  more  erect. 

„  Bcstica;  the  "Orange-leaved  myrtle"  (Mill.  Diet); 
leaves  lanceolate,  acuminate. 

„  Lusitanica ;  the  "Portugal  myrtle"  (Lin.  Spec.  syn.  M. 
acvia,  Mill.  Diet.;  Clus.  Hist,  i.  p.  66  f.  1.);  leaves 
lanceolate-ovate.  The  Nutmeg  myrtle"  appears  to 
be  only  a  variety  of  this. 

„  Bdgica ;  the  "  Broad-leaved  Dutch  myrtle  "  (Mill.  Diet) ; 
leaves  lanceolate,  acuminated,  crowded.  The  "  Double- 
flowering  myrtle  "  appears  to  be  of  this  variety. 

„  MiLcroimta ;  the  "Eosemary  or  Thyme-leaved  myrtle" 
(Lin.  spec. ;  syn.  M,  minima  Mill.) ;  leaves  linear- 
lanceolate,  acuminated. 

„  LeiLcocarpa  (D.  C.  prodr.  iii.  p.  239 ;  Smith,  prodr.  Flor. 
Graec,  p.  36).  Fruit  white,  rather  large,  edible,  with 
a  grateful  taste  and  smell.  Native  of  Greece  and 
the  Balearic  Islands. 

There  are  other  varieties  in  gardens  which  are  less  constant  in 
their  distinctive  characters  than  the  above,  such  as : — 

Gold-striped  broad-leaved  myrtle. 
Broad-leaved  Jews*  myrtle. 

This  variety  has  its  leaves  frequently  in  threiBS,  on  which 
accoimt  it  is  said  to  be  in  esteem  among  the  Jews  in  their 
religious  ceremonies. 

Gold-striped-leaved  orange  myrtle. 
Silver-striped  Italian  myrtle. 
Striped  box-leaved  myrtle. 
Silver-striped  rosemary-leaved  myrtle. 
Silver-striped  nutmeg  myrtle. 
Cock*s-comb  or  birds'  nest  myrtle. 
Spotted-leaved  myrtle. 

All  the  species  of  myrtle  grow  well  in  a  mixture  of  sandy  loam 
and  peat,  and  cuttings,  not  too  ripe,  strike  root  readily  in  sand  or 
mould. 

Myrtus  Chekan,  Spreng,  is  an  evergreen  shrub,  from  four  to 
six  feet  high,  indigenous  to  the  central  provinces  of  Chili,  where  it 
grows  abundantly,  forming  a  kind  of  underwood  in  all  the  quebradas 


70  ODOROGRAPHIA. 

or  ravines  which  follow  the  course  of  the  small  streams,  b 
general  character,  the  plant  bears  a  strong  resemblance  to  the 
common  myrtle  {Myrtus  communis)  ;  it  is  much  branched,  the 
leaves  are  evergreen,  opposite,  entire  and  smooth,  oval-lanceolate 
in  shape,  from  one-half  to  two-thirds  of  an  inch  long,  and  about 
half  as  broad,  tapering  towards  either  end,  the  largest  leaves  not 
being  more  than  one  inch  long  and  eight  lines  broad.  The  floweis 
are  white  and  resemble  those  of  the  common  myrtle  in  appearance; 
they  are  solitary  in  the  axils  of  the  upper  leaves;  when  these  fall 
off,  as  they  sometimes  do,  the  flowers  have  the  appearance  of  being 
arranged  in  terminal  racemes  or  cymes. 

It  is  believed  that  the  plant  was  introduced  into  this  country  bj 
Messrs.  Veitch  &  Sons  in  1862  ;  a  figure  of  the  plant  from  a  speci- 
men which  flowered  at  Kew,  was  published  in  the  Botanical 
Magazine  in  July,  1866  (tab.  5644).  The  flowers  differ  from  those 
of  the  common  myrtle  in  having  only  four  petals,  which,  as  well 
as  the  sepals,  are  more  rounded  and  ciliate  on  the  margin.  The 
leaves  also  are  shorter  and  broader  in  proportion. 

Under  the  name  of  Chekan,  Chequen  or  Cheken,  the  plant  has 
long  been  known  and  used  medicinally  in  Chili  in  cases  requiring 
an  aromatic  astringent  of  considerable  power,  and  a  large  quantity 
of  the  leaves  were  imported  into  England  a  few  years  ago,  with  a 
view  to  tlieir  trial  by  the  medical  profession  here,  the  properties 
l)eing  extracted  in  the  form  of  infusion,  fluid  extract  and 
syrup,  also  in  cases  of  bronchitis,  by  inhalation  of  the  vapour. 

The  leaves  of  Myrtxis  Cheken  were  submitted  to  a  thorough 
chemical  investigation  by  Herr  Weiss.*  Upon  distillation,  the 
leaves  yielded  about  1  per  cent,  of  a  thin,  pale  greenish-yellow, 
dextrogyre  oil,  having  an  aroma  closely  resembling  that  of  common 
myrtle  oil.  Its  sp.  gr.  was  found  to  be  0*8795  at  15*^0.  It  was 
miscible  in  all  proportions  in  absolute  alcohol,  ether  and  chloro- 
form.    Upon  fractionation,  this  oil  was  found  to  consist  of : — 

About  75  per  cent,  of  a  terpene  CioHj^,  apparently 
identical  with  Pinene,  and  boiling  at  156*^-157^0. 

About  15  per  cent,  of  an  oxygenated  constituent  Cj  ^  H^  g  0, 
identical  with  Cineol,  boiling  at  176^0. 

About  10  per  cent,  of  a  mixture  passing  over  between  220^ 
and  280^C,  which  was  not  nearer  examined. 

^Archiv.  der  Pharm.,  Aug.,  1888,  p.  665. 
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The  leaves,  after  the  separation  of  the  oil,  yielded  about  15  per 
cent;  of  alcoholic  extract,  from  which  were  separated : — 

1^ — Chekenon  G^q  H^^  Og,  crystallizing  in  yellowish, 
odourless  and  tasteless  6-sided  prisms,  soluble  in  alcohol, 
ether,  chloroform,  benzene  and  acetic  acid,  and  insoluble 
in  water. 

2^ — Chekenin  0^2  H^  O3,  crystallising  in  odourless  and 
tasteless  yellowish  rhombic  tables,  freely  soluble  in  hot 
alcohol  and  ether,  and  difficultly  soluble  in  cold  alcohol, 
acetic  acid,  benzene,  petroleum-ether  and  water. 

3^ — Chekenetin  Cn  H^  0^  -|-  Hg  0,  obtained  in  yellowish, 
almost  olive-coloured  crystals,  probably  allied  to  quercetin. 

40 — "  Cheken-bitter,"  an  amorphous  substance,  soluble  in 
most  solvents,  and  to  which  the  bitter  taste  of  Cheken 
leaves  is  attributed. 


Lindera. 

An  odour  somewhat  approaching  to  that  of  Myrtle  has  been 
noticed  in  the  oil  of  Lindera  sericea  Blume,  a  Lauraceous  shrub 
indigenous  to  and  widely  distributed  in  Japan,  where  it  is  known 
under  the  name  of  "  Kuro-moji,"  by  reason  of  the  blackish  colour 
of  its  bark.  An  essential  oil  distilled  in  Japan  from  the  wood  is 
reported*  to  have  a  very  fine  aromatic  and  balsamic  odour,  and 
might  be  useful  in  perfumery,  especially  as  it  is  not  expensive. 
Its  sp.  gr.  is  0*892  at  15^  C.  It  is  composed  of  Limonene, 
Dipentene,  Terpineol  and  Carvol.  A  sample  separated  by 
distillation  into  three  fractions  gave  : — 

1^ — A  fraction  boiling  between  180^  and  200^  C,  having  an 
agreeable  odour  of  myrtle  and  coriander. 

2^— A  fraction  boiling  between  200^  and  220°  C,  of  an 
agreeable  balsamic  odour,  recalling  somewhat  lign-aloe 
oil,  but  finer  and  more  fragrant. 

3^ — A  portion  boiling  between  220^  and  240^  C,  resembling 
the  carvol  contained  in  curled  mint. 

This  essential  is  imported  into  Europe  from  Japan  under  the 
name  of  "  Kuro-moji "  oU,  and   is   said    to   be  coming  rapidly 

*  Schimmel  and  Co.,  Berichte,  April,  18S9. 
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into  favour.  According  to  the  investigations  of  Kwasnick  *  the 
oil  distilled  from  this  wood  is  of  a  dark  yellow  colour,  and 
has  a  powerful  aromatic  odour  ;  its  sp.  gr.  is  0*901  at  18^  C.  and 
0*896  at  20^  C.  In  a  column  of  100  m.  m.  it  exhibits  a  Ltvo- 
rotary  power  of  0^.4.  It  forms  a  clear  solution  in  alcohol,  ether, 
benzene,  petroleum  spirit,  glacial  acetic  acid  or  fat  oils.  Two 
terpenes  were  detected  in  it,  viz.,  dexto-rotatory  limonene  and 
dipentene.  Of  oxygenated  bodies,  terpineol  and  laevo-carvol  were 
found. 

Another  variety  of  this  shrub  is  called  "  Shiro-moji,"  by  reason 
of  its  greyish-white  bark.  In  both  kinds  the  white  pith  is 
surrounded  by  a  greyish-white  silky-looking  wood,  having  an 
agreeable  odour.  This  wood,  which  in  transverse  section  shows 
delicate  medullary  rays,  distinct  annular  rings,  and  very  fine  pores, 
is  tlie  bearer  of  the  essential  oil. 


Kapur-Kachri. 

The  product  bearing  this  name  in  the  Hindee,  Bengalee  and 
Bombay  dialects  and  valued  as  a  perfume  in  the  East,  especially 
by  the  Arabs  and  Persians,  and  used  by  the  Hindus  as  incense  in 
worship,  consists  of  the  dried  root  of  Hedychium  spicatum.  Smith, 
figured  and  described  in  the  Botanical  Magazine,  t.  2,300,  and  in 
Loddige's  Botanical  Cabinet,  t.  653. 

Tlie  word  Hedychium  is  derived  from  t^Su?,  sweety  and  ^^^eoi/,  srwWy 
in  allusion  to  the  fragrance,  elegance  and  whiteness  of  the  flowers 
of  the  original  species  (H.  coronarmm)  of  this  genus  of  Zingi^ 
heracecCy  all  of  which  are  handsome  plants  with  tuberous, 
herbaceous  stems,  clasping  leaves,  and  a  terminal  spicate 
inflorescence. 

H.  spicatum  is  a  native  of  Nepal  and  Silhet.  Dr.  Stewartf  says 
it  is  not  uncommon  in  the  Punjab  Himalayas  up  to  near  the 
Jhelam  at  least,  at  from  3,500  to  7,000  feet. 

Dr.  Dymock,  in  his  Notes  on  Indian  Drugs,  says  that 
this  dried  root  forms  a  considerable  article  of  commerce 
in    India   and    China,   and   is  also   exported   to   Europe.      Two 

•  Archiv.  der  Pharm.,  xxx.  p.  265  ;  and  Ber.  Deutsch  Cheui.,  (Jcs.,  xxiv. 
p.  81. 

t  Punjab  plants,  p.  239. 
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kinds  are  found  in  the  Bombay  markets,  viz.,  the  Chinese 
and  the  Indian ;  the  latter  was  supposed  by  Sojle  to  be 
the  "Lesser  Galangal"  of  Ainslie*  called  ** Sittarittee,"  boi 
Modeen  Sheriff  states  that  the  sittarittie  of  the  Tamils  is  the 
true  lesser  galangal,  which  statement  appears  to  be  correct.  The 
root  of  Indian  Kapur-Kachri  when  entire  is  reddish-brown, 
marked  with  white  rings,  bearing  considerable  resemblance  to  the 
true  "  Lesser  galangal,"  whence,  perhaps,  the  confusion  of  names. 
M.  C.  Cookef  says,  "  It  differs  from  Gralangal  in  being  very  white 
and  friable,  internally  starchy  in  structure,  fragrant,  slightly  warm 
and  aromatic  in  taste,  but  not  peppery  or  pungent.  Its  peculiar, 
8tr(jng  odour  is  at  any  time  almost  of  itself  sufficient  to  identify 
this  drug ;  it  is  an  odour  never  to  be  forgotten,  and  not  to  be 
confounded  with  any  other."  Dr.  Thresh  describes  the  odour  as 
intermediate  between  Storax  and  Rhubarb,  and  Dr.  Dymock  to 
that  of  orris,  but  more  powerful,  and  strongly  camphoraceoos. 
This  last  authority  describes  the  appearance  of  the  drug  as  met 
with  in  the  Indian  market  as  follows : — It  occurs  in  slices,  mostly 
circular,  but  sometimes  the  section  is  made  in  a  sloping  direction. 
Th(}  sli(jes  are  half  to  three  quarters  of  an  inch  in  diameter,  and 
vary  much  in  thickness, from  one-fifth  to  three-eighths  of  an  inch; 
thciy  are  white  and  starchy,  and  when  freshly  pared  exhibit  a  faint 
Ihui  dividing  the  cortical  from  the  central  portion.  The  edges  of 
ea(jli  slicHj  are  covered  by  a  tough  reddish-brown  bark,  marked  with 
numerous  scars  and  circular  rings ;  here  and  there  rootlets  remain 
attached. 

('hin(»se  Kapur-Kachri  is  a  little  larger  than  the  Indian,  white, 
and  lt»8s  pungent.  The  bark  is  smoother  and  of  lighter  colour. 
A  microscopic  examination  of  the  Indian  rhizome  shows  it  to 
consist  of  a  delicate  parencliyma,  most  of  the  cells  of  which  are 
loadtnl  with  large  ovoid  starch  granules,  partaking  of  the  character 
of  (jurcuma  arrowroot,  except  that  they  are  somewhat  smaller; 
that  is,  they  are  ovate  or  elliptical,  rather  regular  in  outline,  but 
flattened,  so  that  when  seen  sideways  they  are  lenticular,  with 
rounded  ends.  At  first,  a  mounting  of  this  starch  seems  to 
consist  of  two  kinds  of  starch  mixed  together,  but  a  few  moments' 
examination  proves  that  the  narrow  granules  are  only  the  broad 

*  Mat  Med.  Ind.,  i.  p.  140. 
+  Pharm.  Joum.  [3],  i.  p  603. 
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set  on  edge.  A  few  of  the  cells  contain  reain  and  i 
ml.  The  epidermis  is  composed  o£  several  rows  of  ( 
learly  empty,  reddish-hrown  cells.  From  the  unaltered  condition 
i  the  starch  it  appears  that  the  rhizomes  are  not  exposed  to  heat 
In  diying. 

A  chemical  examination  of  the  root  was  made  by  Dr.  Thresh* 
which  proved  that  the  odorous  principle  e-tists  but  in  very 
minute  proportion,  and  to  isolate  it  in  a  state  of  purity  would 
necessitate  working  on  a  lar^e  quantity  of  material;  hut  in  the 
state  in  which  he  did  eliminate  it,  combined  with  a  small  quantity 
of  fixed  oil,  it  was  very  powei'fuL  He  says,  "  a  very  small 
quantity  l>eing  dropped  upon  the  clothes,  renders  them  highly 
odorous  for  a  considerable  length  of  time,  or  if  exposed,  causes  a 
large  room  to  be  pervaded  with  an  odour  recalling  that  of 
hyacincths."  Describing  the  method  of  extraction,  he  says  that 
the  odorous  principle  was  entirely  taken  up  by  petroleum  ether. 
Dry  ether  exhausted  the  rhizome  more  readily,  but  extracted  little 
or  nothing  which  was  not  soluble  in  the  petroleum,  and  as 
certain  constituents  of  the  plant  were  found  to  be  more  readily 
isolated  from  the  petroleum  solution,  the  whole  of  the  sample 
was  treated  therewith.  Upon  allowing  the  petroleum  ether  to 
evaporate  slowly,  an  abundant  crop  of  large,  colourless,  tabular 
crystals  was  obtained,  together  with  a  pale  yellowish- brown  oily 
fluid.  These  crystals,  after  washing  with  cold  petroleum,  were 
submitted  to  a  series  of  re-cryatallizatious  in  order  to  remove  traces 
of  the  odoi-ous  mutter.  They  were  finally  quite  odourless,  and 
found  to  possess  the  following  properties : — Soluble  in  petroleum 
ether,  ether,  alcohol,  chloroform  and  benzene.  Insoluble  in  diluted 
Bolnttous  of  potash,  soda  or  ammonia.  Sulphuric  acid  dissolved  it 
in  the  cold  without  production  of  colour,  but  if  heated  the 
solution  became  purple  red.  The  alcoholic  solution  was  ueutral 
in  reaction,  not  coloured  by  ferric  chloride  or  precipitated  by  basic 
lead  acetate,  neither  did  it  reduce  silver  salts.  The  melting  point 
I  was  found  to  he  49°  C.  and  after  melting  it  would  remain  fluid 
at  ordinary  temperatures  for  days  if  left  undisturbed.  The  vapour 
density  could  nob  be  ascertaiueil,  as  it  was  found  that  at  the  temper- 
ature necessary  to  vaporise  it,  dissociation  took  place.  By 
combustion  with  oxide  of  copper  in   a  current   of  oxygen,  the 
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empirical  formula  was  found  to  be  CuHj^O^.  Dissolved  k 
alcoholic  potp^h  and  warmed,  the  solution,  if  strong,  almofii 
inntantly  becomes  filled  with  minute  nacreoos  crystals,  and  the 
whole  at  once  dissolves  when  diluted  with  water.  Upon  distilling 
the  solution  nothing  but  ethyl  alcohol  was  found  in  the  aqueoos 
distillate.  The  faintly  coloured  solution  left  in  the  flask  gave  n 
exceedingly  voluminous  white  precipitate  when  acidified.  The  add 
thus  separated  was  found  to  agree  with  the  formula  C^^,  Hj^jO 
and  as  this  acid  was  the  only  product  of  the  saponificatioo 
discoverable  in  the  alcoholic  solution,  the  formula  of  the  crystalline 
l)rinciple  rendered  it  very  probable  that  it  was  the  ethyl  salt  of  this 
acid.  Dr.  Thresh 's  further  researches  lead  him  to  the  conclusion 
that  the  acid  he  obtained  from  Hedychium  spiccUum  is  identical 
with  the  acid  i)repared  by  Perkin,  by  the  action  of  acetic  anhydride 
on  anisic  aldehyde  in  presence  of  sodium  acetate,  viz.,  Methj^- 
paracAJuniaric  acid,  of  the  same  constitution,  C^^  H^,  O,.* 

The  proximate  analysis  of  the  rhizome  of  Hedychium  spicatum 
gave  the  following  results  : — 

Soluble  in  Petroleum  ether — 

Ethylmethylparacoumarate    3*0)        ^.q 

Fixed  oil  and  odorous  body    2*9/"* 

Soluble  in  alcohol — 

Xeu  tr al  substance  precipitated  by  tanninl        0.7 
Acid,  resin,  &c J'" 

Soluljle  in  water — 

Glucoside  or  saccharine  matter I'O 

Mucila^'c 2-8 

Albuminoids,  organic  acid,  &c    1'9 

Starch  52*3 

Moisture 13*6 

Ash  4-6 

Cellulose,  &c  15-2 
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It  docs  not  apj)ear  that  the  roots  of  other  species  of  Hedychium 
liave  been  examined,  but  the  flowers  of  several  of  them  are  remark- 

*  Paracounmric  acid  wbr  obtained  by  Hlasiwetz  by  boiling  aloes  with  dilate 
8ulphuric  acid;  the  yield  being  1  to  \'5  per  cent.  Ann.  Chem.  PhamL 
cxxxvi.  p.  31. 
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ible  for  their  perfume ;  the  followiut;  are  the  most  interesting  ou 
that  account  : — 

Hedychium    Coronarium,  described  under  this  name  by 

iniiffius.     Sp.  pi.  ed.  Willd.  i.,  p.  10  ;  Konig  iu  Eetz.  Obs.  fasc.  5. 

,  73 ;  Koxb.  Flop.  Ind.  i.  p.  9  ;  Bot.  Mag.  t.  708. 
Synonymous  with  GandsiUiuvi,  Eumph.  Amb.  v,  p.  175,  t.  69  f. 

;  Lamarck  Ency.  ii,  p.   603.     Called  by  the  Bengalees  Gornk- 

Eitha,  also  Dulula-champa. 

This  handsome  species  ia  a  native  of  various  parts  of  Bengal  and 
fche  neighbouring  provinces,  and  is  much  cultivated  for  the  sake  of 
its  large,  very  fragrant  blossoms,  which  commence  to  open  during 
the  rains  and  continue  in  great  profusion  for  a  length  of  time, 
"liey  are  pure  white,  from  2  to  4  forming  to  each  bmcte,  but 

ildom  more  than  one  or  two  of  theiu  expand  at  tlie  same  time.  A 
variety  deeply  tinged  with  yellow  is  found  in  some  of  the  interior 
provinces  and  another  of  a  pale  yellow  colour ;  all  are  equally 
fragrant, 

The  root  is  horizontal,  perennial,  round,  about  as  thick  as  a 
man's  thumb,  fieahy,  marked  with  annular  cicatrices.  The  steins 
are  erect,  3  to  4  feet  high,  round,  eveiywhere  covered  with  the 
Bheaths  of  the  leaves.  The  leaves  are  from  9  to  12  inches  long 
and  about  2  broad,  sessile,  alternate,  bifarious,  lanceolate,  tapering 
to  .in  evanescent  point ;  of  a  deep  green  and  smooth  above ;  striated 
f  and  pale  below  and  slightly  covered  with  depressed,  soft,  wliite 
hairs.  Tlie  sheaths  are  smooth  on  both  sides,  striated,  terminating 
in  a  ligulated  process  (as  in  many  of  the  grasses)  which  is  often 
2-parted.  Spike  terminal,  solitary,  erect,  linear- oblong,  about  the 
L  size  of  the  thumb,  compactly  imbricated,  with  many  large,  oval, 
concave,  green,  common,  permanent  bractes.  The  flowers  are  as 
above  de.scribed.  Bractes:  besides  the  common  exterior  ones 
already  mentioned,  there  are  as  many  interior  as  there  are  flowers 
in  the  fascicle ;  the  largest  of  which  is  about  half  the  length  of  the 
common  bracte,  and  envelopes  not  only  the  most  forward  (exterior) 
flower,  but  all  those  of  the  same  fascicle  gradually  diminishing  in 
size ;  all  have  a  sheathing  base,  are  membranous  and  striated. 
The  calyx  is  superior,  one  leafed,  a  little  inflated,  contracted  at  the 
mouth,  a  little  hairy,  striated,  and  half  the  length  of  the  tube  of 
the  corolla.  The  tube  is  long  and  slender,  from  the  apex  of  the 
exterior  bractes,  recurved.    The  corolla  is  oue-petaled.     Border 
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Hedychium  flavum.  Koxo.  For.  InA  L  p.  SI :  Edwanies  Bot 
Ee=:. :.  "O^^** :  L.>iiL?rs  R.:.  «-\ib. :.  ri'I^.    A  native  of  the  valleys 

l^iween  :he  hills  iinir  Silhei.  wLere  i:  is  called  iLoitia-riiyaM  by 
ihe  nativtrs.  I:  rr>^rj.Mes  /T.  c:r^:'L'^.r(iim  in  many  respects,  but 
its  r>3t,  srenis  an-i  1-rAves  are  lar^r.  I>r.  Wallich's  annotation  to 
the  "  Fl^ra  Imiioa  "  remarks  that  i:  'iift'ers  from  JI.  coronarium  in 
re-^anl  to  its  tlowers,  which  are  vellow  and  about  one-third  smaller, 
havini:  the  inner  segments  of  the  ojrolla  linear-clavate,  the  fissure 
of  the  lip  narrow,  with  straight  sides,  and  its  base  contracted  into 
a  linear  claw.  They  jK)ssess  the  peculiar  fragrance  of  the 
Michdia  Champaca  but  in  a  less  p:»werful  degree. 

Hedychium  angustifolium,  Roxb.  Flor.  Ind.i.  p.  11  and 

Roxb.  Flor.  Ind.  inedita  Coi-omandel  Plants,  iii.  t.  251.  In  Bengalee 
vernacular  Bhoo-ada,  Native  of  Chittagong,  Silhet  and  the 
eastern  parts  of  Bengal,  where  it  flowers  about  the  beginning  of 
the  rains,  in  June.  In  many  respects  it  resembles  other  plants  of 
the  genus.  Its  flowers  are  in  fascicles,  generally  three- fold  and 
spreading  out  considembly  from  the  rachis.     When  first  expanded 


HEDTCnlt'M, 


79 


ley  are  of  a  delicate  light  butt",  which  changes  to  a  red-orange, 
.  hardly  to   a   scarlet   colour,  except  the  stamen.     They  are 

rant,  though  of  a  ditt'eront  scent  to  ff.  coronarium* 
Hedychium  gracile,  Roxb.  Flor.  Ind.,  i.  p.  12  is  a  slender 
leciea  about  three  feet  iu  height,  ciiatiuguished  from  H. 
tgustifolium  by  its  aolitary-tloweretl  spike,  white  corolliis  with 
larlet  filament  and  broader  leaves.  There  is  a  variety  of  this 
ith  cream-coloured  flowers. 

Hedychium  villosum,  Wallich,  is  a  native  of  the  mouutains 
jrth-east  of  Bengal.  Its  Khasee  name  is  Kattia  Ram  Bait.  This 
Sftutiful  species  differs  from  H.  gracile  Eoxb.  in  the  length  and 
llosity  of  its  spikes,  its  copious  fascicled  flowers,  and  the  equal 
^h  of  all  the  segments  of  the  border,  being  altogether  a  larger 
it.  Its  pale,  yellow  flowers  are  delightfully  fragrant  even  when 
an  interesting  character  which  deserves  space  to  detail 
rallich's  complete  analysis : — Stems  upright,  slender,  smooth,  ag 
g  the  leaves,  height  from  2  to  3  feet.  Leaves  flat,  lanceolar- 
dong,  elevated  from  the  back  of  the  sheaths  by  a  very  short 
tiole,  glaucous  Iieneath,  Sheaths  terminated  by  an  oblong, 
>tuse,  closely  adpresaed,  long  ligula.  Spike  terminal,  erect, 
^lindric,  obtuse,  from  10  to  12  inches  long;  all  its  parts  covered 
ith  a  short  seriaceous  down.  Bractes  oval,  much  shorter  than 
the  tube,  of  a  reddish  tint,  exterior  or  common,  3 -flowered 
(seldom  2),  flat ;  interior  bractes  one  to  each  flower,  the  base  of 
which  it  embraces.  Flowers  as  above  descrilied  hut  less  succulent 
than  those  of  H.  cormuirium  and  angustifoliuvi  Calyx  very 
slender,  aomewliat  shorter  than  the  filiform  tube,  which  is  1 1  inches 
long ;  mouth  obliquely  bifid.  Border  smooth :  segments  linear, 
8ub-clevate,  spreading,  half  the  length  of  the  tube ;  divisions  of  the 
claw  or  superior  segment  of  the  inferior  border,  linear-oblong, 
obtuse.  Filament  as  long  as  the  tube,  filiform,  smooth,  scarlet ; 
anther  very  short, ovate,  2-lobed.  Germ  densely  villous:  stigma 
slightly  ciliated. 

Other  fragrant  species  of  Hedychium  are  H.  Speciosum, 
Wallich ;  Eoxb.  Hor.  Ind.  i.  p.  13,  with  pale  yellow  flowers,  a 
native  of  the  same  countries  as  the  preceding,  called  iu  the  Khasee 
vernacular,  Kattia  Lung  Matli. 
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H.  Acumenatum,  Eoscoe,  Edwardes  Bot  Eeg.  t.  2969. 

H.  flavescens,  Wallich;  Bot.  Mag.,  t.  2378;  Loddiges  Bot 
Cab.,  t.  723  ;  a  species  equal  (though  different)  in  fragrance  to  E 
coronarium  and  H.  flavum. 

All  the  species  are  of  easy  culture  in  their  native  hot  climate; 
they  require  a  rich  loamy  soil  and  a  plentiful  supply  of  wat^r  in 
the  flowering  time  (which,  in  their  native  habitat  is  the  rain? 
season).  Propagation  is  effected  by  dividing  the  roots.  Probably 
new  varieties  could  be  obtained  by  growuig  from  seed,  but  it  is  not 
recorded  that  this  has  been  done. 


Zedoaria. 

Curcuma  Zedoaria,  Eoxb.  or  "Bound  Zedoary,"  Syn.  Cur- 
Ciima  aromutica,  Koscoe. 

The  genus  Curcuma  of  the  Natural  Order  Zingiieracecc,  consist 
of  plants  with  perennial  root-stocks  and  annual  stems.  The 
tubers  of  some  of  the  species,  such  as  C  Zedoaria,  G,  Zerumbet  and 
C.  ruhescens,  are  very  agreeably  fragrant,  and  in  the  pulverised  state 
are  used  as  an  ingredient,  together  with  cloves,  cardamoms.  Deodar, 
and  other  aroniatics,  in  the  compound  called  by  the  Hindus 
"Ahi)\"  and  by  the  Bengalees,  "  Phag";*  the  Abir  most  generally 
used,  however,  contains  the  root  of  Hcdychium  Spicatum  (q.  v.) 
instead  of  Zodoary,  combined  with  santal  wood.  The  rhizomes 
of  C.  Zodoaria  constitute  one  of  the  most  important  articles  of 
native  perfumery,  and  Ainslief  states  that  the  native  women  much 
prize  those  of  the  C.  aroiiiaticay  as  "they  extract  from  it  a  colouring 
matter  which,  applied  externally,  imparts  a  particularly  lively 
tinge  to  their  naturally  dark  complexions  and  a  delicious  fragrance 
to  their  whole  frame."  The  word  Curcuma  is  derived  from  the 
Persian  Kurkum,  a  name  which  is  applied  to  Saffron  in  allusion 
to  the  colour ;  Turmeric  being  yielded  by  curcuma  longa.  WattsJ 
remarks  that  the  odour  of  C  Zedoaria  is  "strongly  camphoraceous" 
and  "  not  so  disagreeable  as  turmeric ;"  thus  it  is  again  instanced 
that  taste  in  colours  and  odours  varies  considerably  with  the 
peoples  of  different  nations. 

« 

*  See  Series  1.,  p.  25. 

t  Mat.  Med.  Ind.,  i.  p.  492. 

X  Diet,  of  Economic  plants  of  India,  ii.  657. 
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The  oriental  synonyma  of  C,  Zedoaria  are  as  follows  : — 
(presuming  it  to  be  the  plant  mentioned  by  Dr.  Eoxburgh  on  p.  23 
of  the  Serampore  Ed.  of  his  "  Flora  Indica,"  and  that  it  is  the  C, 
Zedoaria  also  mentioned  in  his  paper  in  the  Asiatic  Eesearches  xi. 
p.  333)  :— 

Arabic — Jedwar  or  Zedwar  (Geiduar  of  Avicenna). 
Bengalee — Banhaldi  (in  As.  Ees.) ;    Junglee,  or  Bun  Huldi 

(Wild  turmeric)  (in  Flor.  Ind.). 
Sanskrit — Nirbisha,  Apavisha,  Vishaha  (in  As.  Ees.) ;  Vuna- 

huridra,  Sholee,  Vunarista,  and  Sholika  (in  Flor  Ind.). 
Hindee — Nirbisi,  Nirabisi. 
Malabar — Cuwa. 
Malay — Tomon. 

Eox burgh's  observations  are  to  the  effect  that  this  beautiful 
species  is  native,  not  only  of  Bengal,  and  common  in  gardens 
about  Calcutta,  but  is  "  also  a  native  of  China  and  various  other 
parts  of  Asia  and  the  Asiatic  islands." 

The  roots  are  tuberous,  biennial,  and  inwardly  of  a  rather  deep 
yellow  colour,  approaching  to  that  of  turmeric.  The  stem  consists 
solely  of  the  sheaths  of  the  leaves,  which  are  petioled,  broad- 
lanceolar,  entire,  the  under  surfaces  being  covered  with  a  soft 
seriaceous  down,  which  is  particularly  conspicuous  when  the 
leaves  are  dry.  The  scape  rises  distinct  from  the  leaves  during 
the  dry  season,  and  often  not  only  at  some  distance,  but  also 
some  time  before  them  ;  it  is  round,  as  thick  as  a  man's  forefinger, 
a  few  inches  in  length,  and  embraced  by  its  own  short,  proper, 
green  sheaths.  The  spike  is  from  6  to  12  inches  long,  covered 
with  imbricated,  oblong  concave  bractes,  connected  by  the  lower 
half  of  their  margins  to  the  backs  of  those  immediately  above, 
forming  as  many  pouches  as  there  are  bractes  ;  the  lower  half  of 
these  are  broad,  shorter,  scarcely  tinged  with  red,  containing  three 
or  four  sessile  flowers  which  expand  in  succession.  The  corolla  is 
one-petalled,  tubular  at  the  base  ;  the  tube  being  short,  widening 
a  little,  and  shut  in  the  moutli  with  fine  yellow  pubescent  glands. 
The  border  is  double,  presenting  on  the  exterior  three  pale  pink- 
coloured,  erect,  oblong  divisions  ;  the  upper  one  more  pointed  and 
incumbent  over  the  anther  and  part  of  the  two  upper  divisions  of 
the  inner  border.  The  interior  is  three-parted,  fleshy,  yellow ;  the 
lower  lobe  or  lip  longest,  obovate,  entire,  projecting  with  a  crown 
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and  erect  margin,  while  a  broad  elevation  of  a  deep  yellow  eolonr 
runs  along  its  middle  ;  the  upper  two  divisions  are  obovate,  and 
with  the  upper  segment  of  the  exterior  border  forming  a  complete 
covering  or  dome  over  the  anther,  The  filament  is  short,  insertri 
between  the  two  upper  divisions  of  the  inner  border  of  the  corolk 
The  anther  is  two-lobed,each  ending  in  a  long  sharp  spar  at  the  base. 
Tlie  germ  is  beneath,  hairy,  three-celled,  with  many  o\nila  in  each 
cell.  The  style  is  filiform.  The  stigma  three-lobed,  with  a 
perforation  in  the  centre. 

The  fiowering  time  is  the  hot  season  ;  the  plant  is  then  highly 
ornamental, few  surpassing  it  in  beauty;  at  the  same  time  it  possesses 
a  considerable  degree  of  delicate  aromatic  fragrance.  It  is  not 
uncommon  to  find  the  large  rosy  tufted  spikes  rising  from  the 
naked  earth  before  a  single  leaf  is  to  be  seen.  .  The  plant  is  figured 
in  Curtis'  iiotanical  Magazine,  t.  1 546. 

The  root  of  Curcuma  Zedoaria  yields  on  distillation  1*3  per  cent 
of  volatile  oil. 

The  Curcuma  Zerumbet,  Roxb.,  is  a  plant  of  very  similar 
naturcj  to  the  C.  Zedoaria  ;  Watts*  says  they  are  synonymous,  but 
th(;  (liHtinctive  differences  are  clearly  indicated  by  Eoxburgh, 
whoH(i  botanicjal  analysis  is  given  below.  He  states  the  Oriental 
appelations  to  be  as  follows: — 

Sanskrit — Shutoe;  Oundha-molee;  Shud-grunthhika,Kurvoora, 
Kurchoora,  and  Pulasha  in  the  Flora  Indica;  and 
Carchurj'ica,  Carchura,  and  Sat  'hi  (which  is  also  the 
Bengalee  name)  in  the  "  Asiatic  Researches  "  (where  the 
words  arc  somewhat  differently  Romanised  from  the 
Sanskrit  character).  In  the  Hindee,  Tellingu  and 
Bengalee  dialects  it  is  called  Kuchoora. 

Some  writers  on  Indian  Materia  Medica  hold  that  true  Zedoary 
is  the  i)roduce  of  C.  Zcnnnbet  Roxb.,  and  state  its  Tellingu  name 
to  be  Keechlie-fjudda,  and  its  Tamul  name  Pulang'Kilunggu,\ 

The  Malabar  name  Cuwa  or  Kua  is  given  by  Van  Rheede,  who 
figures  and  describes  the  plant  in  his  "  Hortus  Malabaricus,"  xi. 
p.  13,  t.  7.     (The  same  Malabar  name  is  applied  to  C.  Zedoaria,) 

The  Persian  and  Arabic  name  Zerumbad  is  used  by  Rumphius 

*  Diet,  of  the  Economic  plants  of  India,  ii.  p.  669. 
t  Ainslie,  Mat.  Med.,  i.  pp.  492,  493. 
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in  his  description  and  figure  in  his  "  Herljftriimi  Amboiuense,"  v. 
p.  168,  t.  68.  With  the  exception  of  the  final  letter  being  a  I.  it 
is  the  same  woixl  as  used  by  Gareina.  The  Malay  name  Tomon  is 
also  used  by  Euinphius  both  to  this  plant  and  to  C.  Zcdoaria,. 

The  Hindu  name  is  given  as  Cachnr,  Cachara,  and  Kuchoora. 

It  is  a  native  of  Chittagong,  from  wliieh  place  the  Bengal  supply 
ifl  deiived.  Roxburgh's  descriptioa  of  this  plant  states  that  the 
root  consists,  as  in  all  other  species  of  this  genus,  of  ovate  bulbs, 
giving  support  to  the  parts  above  ground ;  from  their  opposite 
sides  spring  the  palmate  tul^ra  ;  these  two  sorts  are  inwardly  of 
s  pale  yellow,  or  straw  colour,  and  possess  an  agreeable  eamphor- 
aceous  smell,  and  warm,  bitterish,  spicy  taste. 

The  proper  fibrous  roots  issue  chieSy  from  the  bulbs ;  some  of 
them  are  thicker  than  others,  penetrate  deeper  into  the  sod,  and 
end  in  an  oblong,  pearl-coloured,  solid  tuber,  which  is  spongy  and 
less  fragrant  whea  cut  than  the  bulbs  and  palmate  tubers.  The 
fitems  are  as  in  C.  Zcdoai-ia  ;  the  height  of  the  whole  plant  being 
from  three  to  three-and-a-half  feet.  The  leaves  are  from  four  to  six 
together,  sub-bifarious,  and  a  rather  long,  winged  petiole  intervenes 
between  each  and  its  stem-forming  base.  The  leaf  itself  is  one  to 
two  ft'ct  in  length,  broad-Ian ceol a r,  fine-pointed  and  smooth  on  both 
sides,  marked  with  uumerons  fine  parallel  veins  ;  constantly  a  dark 
purple  cloud  runs  down  the  centre.  The  scape  rises  distinct 
from  the  leafy  stems,  being  five  or  six  inches  long,  and  surrounded 
with  a  few  obtuse,  lax,  green  sheaths  of  various  length.  The  spike 
is  tufted,  four  or  five  inches  long,  and  exactly  as  in  C.  Zcdoni-ia ; 
the  superior  half  of  the  large  coloured  ones,  which,  from  the  tufts, 
are  generally  sterile,  and  of  a  deeper  crimson  or  purple  colour 
than  those  which  contain  flowers.  The  calyx  is  scarcely  one-third 
the  length  of  the  corolla,  and  is  irregularly  three- toothed.  The 
corolla  is  funnel-shaped.  The  tube  a  little  curved.  The  border 
double,  exterior  three-parted,  tlie  two  lateral  segments  equal,  the 
third  or  upper  oue  vaulteil  and  crowned  with  a  subulate  point; 
colour  a  very  faint  yellow.  The  interior  is  three-parted ;  tower 
segment  or  lip  broad,  deep  yellow,  projecting,  recurved,  bifid  ;  the 
upper  or  lateral  segments  obovate,  equal,  pale  yellow,  nearly  as 
long  as  the  lip.  The  filameut,  anther  and  germ  are  as  in  0. 
Zaioaria.  The  style  is  slender  at  the  base,  embraced  by  two 
necCarial  filaments.    The  stigma  is  two  lobed,  crowning  the  anther. 
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The  smooth  oval  capsule  is  of  a  pale  straw  colour ;  three-celled, 
but  without  any  regular  division  into  valves ;  when  the  seeds  are 
ripe  the  elasticity  of  the  segments  of  the  arils  bursts  the  vertex 
into  various  portions,  from  whence  the  seeds  are  soon  expelled. 
There  are  several  arilled  seeds  in  each  cell,  varying  in  shape,  but 
generally  oblong.  The  aril  is  cut  to  the  very  base  into  several 
slender,  unequal,  white,  fleshy  segments,  which  are  united  to  the 
seed  round  the  umbilicus.  The  perisperm  is  pure  white,  hard  and 
friable,  occupying  the  lower  half  of  the  seed.  The  vitellus,  forming 
or  occupying  the  upper  half  of  the  seed,  is  less  white  and  of 
tougher  consistence  than  the  perisperm.  The  embryo  is  nearly  as 
long  as  the  seed,  tending  to  clavate,  it  has  both  ends  truncate,  the 
upper  half  lodged  in  the  vitellus,  and  the  lower  in  the  albumen  or 
perisperm.  This  plant  is  figured  in  Curtis,  Botanical  Magazine, 
t.  2000,  and  in  Jobel  und  Kunze,  pt.  ii.,  t.  xxiv.,  figs.  3,  4. 

Dr.  Dymock  asserts  in  his  "  Notes  on  Indian  Drugs,"*  that  the 
drug  known  in  the  Bombay  Market,  and  supplied  from  the  Madras 
Presidency  as  "  Kachoora  '*  (in  the  Hindi,  Bengalee  and  Bombay 
dialects)  is  the  produce  of  common  Curcuma  arontatica,  "  the  plant 
which  yields  the  Eound  Zedoary  of  Guibourt,""]"  and  which  is  above 
described  as  C.  Zedoaria  lloxb.,  but  the  vernacular  name  mentioned 
by  Dymock  for  this  drug  "Kachoora"  is  the  name  quoted  by 
Iloxburgh  for  the  root  of  C.  ZerumheL  Dymock  states  however 
that  the  specimens  of  the  root  he  examined  agree  with  the 
description  given  by  Giiibourt  of  the  "round"  Zedoary.  Referring 
to  the  7th  edition  of  Ouibourt,  ii.  p.  210,  we  find  the  statement  that 
Zerumbet  is  really  the  "  round  "  Zedoary,  as  was  formerly  averred 
by  Serapion,  Pomet,  and  Lemery.  Whichever  root  it  was  wliieh 
Dymock  examined,  he  says  it  agrees  exactly  with  the  following 
description,  but  it  is  often  cut  into  transverse  slices  instead  of 
into  halves  and  quarters : — "  The  round  Zedoary  is  greyish-white 
externally;  heavy,  compact,  grey  and  often  horny  internally,  having 
a  bitter  and  strongly  camphoraceous  taste,  like  that  of  the  long 
Zedoary,  which  it  also  resembles  in  odour.'*  (The  Italics  are  mine). 
"  The  odour  of  both  drugs  is  analogous  with  that  of  ginger,  but 
weaker  unless  the  rhizome  be  powdered,  when  it  develops  a 
powerful  aromatic  odour  similar  to  that  of  cardamoms."     .     .    . 

•  Pharni.  Journ.  [3],  x.  830. 

t  Hist,  des  Drogues,  6th  Ed.,  ii.  21,3. 
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'  The  round  Zeiloarj-  is  one  of  the  two  Zarambads  (Zerunibeta), 
described  by  Mahometan  writers,  the  other  being  the  nar-Kachoora 
of  India,  wliieh  does  not  appear  to  be  known  in  Europe." 

"The  microscopic  structure  is  essentially  the  same  as  that  of 
turmeric,  but  the  resin  and  essential  oil  in  the  cells  are  of  a 
yellowish -white  colour,  and  the  greater  portion  of  the  starch  grains 
are  ovoid  or  pyriform  instead  of  narrow  and  elongated  as  in 
turmeric." 

According  to  Bucholz*  Zedoary  contains  volatile  oil,  a  bitter, 
soft  resin, bitter  extractive  matter,  gum,  starch,etc.  The  oil  is  turbid, 
yellowish -white,  and  viscid,  has  a  camphoric  taste  and  smell,  and 
consists  of  two  oils,  one  lighter,  the  other  heavier  than  water. 
Trommsdorfff  mentions  a  substance,  which  he  calls  Zedoarin,  but 
does  not  further  describe  it. 

Several  authors,  amongst  whom  are  Pomet,  Dale,  Eergius  and 
Woodville,  considered  that  the  two  sorts  of  Zedoary  were  obtained 
from  the  roots  of  the  same  species  of  plant  and  indiscriminately 
used  in  the  shops,  and  Guibourt  \  expresses  the  opinion  that  the 
same  plant  could  produce  both  of  them ;  the  "  round  "  sort  being 
the  large  tubers  called  by  Eumphius  matrix  radicis,  and  the  "long" 
the  finger-like  processes  surrounding  it,  but  in  reality  they  are 
derived  from  distinct  plants:  the  numerous  species  of  the  genus 
containing  some  plants  which  form  long  roots,  and  others 
developing  round  ones. 

The  chemical  composition  of  both  round  and  long  Zedoary  is 
said  by  Pereira§  to  lie  identical. 

Fltiekiger  and  Han  bury  state  the  chemical  composition  of 
Curcuma  as  follows  (Hist,  des  Drogues,  ii.  p.  437) : — The  root  con- 
tains one  per  cent,  of  of  volatile  oil,  which,  according  to  Suida  and 
Daube  is  principally  composed  of  a  liquid  corresponding  with  the 
formula  CmHuO,  but  not  identical  with  Carvol  as  these  last- 
named  investigators  assert.  The  oil  also  contains  a  slight  proportion 
of  a  hydrocarbon.  The  colouring  matter,  called  Cureumine,  is 
obtained  by  exhausting  the  drug  with  benzeue  after  having  distUled 
off  the  essential  oil.     The  impure  ciystals  obtained  by  evaporating 

*  Rep.  Phftrm.,  ii.  p.  370. 

t  Walls'  Diet,  of  Chem.,  v,  p.  1060.  J 

::  HUt.  dea  Drogaes,  7tb  Ed.,  ii.  p.  209.  I 

S  Mat.  Med.,  ii.  parti,  p.  242.  J 


L 


86  ODOROGRAPHIA. 

the  benzene,  are  dissolved  in.  alcohol  nnd  precipitated  by  lo^ 
acetate  of  lead,  which  is  afterwards  eliminated  by  sulphtiretud 
hydrogen  and  the  curcumine  re-cryatallised  from  alcohol.  It 
forma  into  yellow  crj-atals,  having  the  odour  of  Vanilla,  uul 
exhibiting  by  reflected  light  a  beautiful  blue  colouration.  Daube 
assigned  to  them  the  formula  .C,„H,oOij.  According  to 
Gajewsky,  Curcumine  is  best  prepared  by  washing  an  ethereil 
extract  of  Curcuma  with  a  weak  solution  of  ammonia,  and 
dissolving  the  residue  in  concentrated  boiling  ammonia,  then,  by 
passing  into  the  solution  a  current  of  carbonic  acid,  the  curcumine 
is  percipitated  in  a  tloeular  form.' 

On  moistening  a  piece  of  paper  with  an  alcoholic  solution  of 
curcumine,  and  bringing  the  paper  in  contact  with  an  alkali,  s 
beautiful  orange-brown  colouration  is  produced,  which  changes  to 
violet  on  drying.  Boracic  acid  communicates  to  curcumine  a& 
orange  colouration,  changing  to  blue  on  the  addition  of  an  alkaline 
Bolution.f 

On  the  addition  of  borax  to  cnreumine,  a  rose-coloured  substancu 
is  produced,  which  was  named  bj'  Schlumberger  Jiosacyauiiu. 
Daube  obtained  this  in  the  crystalline  state.  Ivanow  Gajewslg', 
who  isolated  it  by  warming  the  alcoholic  extract  of  curcuma  with 
boracic  and  sulphuric  acids,  describes  it  as  a  crystalliiie  purine 
powder,  giving  a  green  metallic  reflection,  in.soluble  in  water  and 
soluble  in  alcohol.  Alkalies  colour  its  solution  a  deep  blue.  The 
same  chemist  also  found  in  the  drug  a  very  small  proportion  of  an 
alkaloid.  Kachler  found  in  the  aqueous  decoction  of  the  root  a 
lai^e   quantity  of   binoxalate  of  potassium. 

*  Curcniiiine  alw  exists  in  the  roots  of  Zangiber  Cmmiwunar,  Roxli.  (formarl; 
CAlleil  Radix  CrusTimvnar)  and  in  Curcuma  aituxrUsivui  Rosuoe,  C.  alia,  and  C- 
petiolala,  Itoscoe  ;  all  of  which  plants  are  figured  in  Roscne'a  maj^niiiceDt  work 
"  Monaadrous  plants  of  the  order  Scittunincnt,  182S." 

t  This  reaclioo  of  crude  curcaniine  whs  dincovered  by  Vi^l,  as  far  liftcfc  i» 
1815,  and  has  since  been  utilised  nit  a  clieniical  test  for  tlie  presence  of  cnrcnmft 
tu  an  adulterant  in  powdereil  rhnhitrb  and  mustard.  Thefullowineexperinral 
described  by  FlUckiger  and  Hanbury,  demonRtrates  in  a  striking  manner  some 
of  these  colour  reactions  i—  Place  a  little  pnlverisod  carcuuia  on  blotting  paper 
and  moisten  it  at  frequent  intervals  with  chloroform.  A  yellow  stain  is  left 
on  the  paper,  which,  by  the  action  of  a  weakly  acidulated  solution  of  bonuc, 
exhibits  on  drying,  a  purple  tint  On  tlien  nLoisteninj{  the  paper  witU  a  weak 
solution  of  ammonia  the  stain  oHsumee  a  transient  blue  colouration.  In  tJii* 
way  the  teat  can  be  applied  in  (he  examination  of  rlmbarb  and  mustard  for  tbe 
:e  of  turmeric  or  curcuma. 
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I     Dymock  stales  the  market  value  o(  the  root  in  Bombay  to  be  20 
to  30  Ks.  per  kaudy  of  7  cwt. 

The  drug  known  iu  the  Hindi  and  Bombay  dialects  as  JVar- 
Kachoora,  above  referred  to  by  Dymock  as  not  appearing  to  be 
known  in  Europe,  is  stated  by  him  to  be  the  other  of  the  two 
zarambads  of  Arabic  and  Persian  writers  on  Materia  Mediea,  and 
although  a  well-known  drug  in  India,  and  found  in  all  the  shops,  is 
not  noticed  by  recent  writers  on  Indian  products.  Meer 
Muhammad  Hnsain  states  that  the  plant  blossoms  from  the  centre 
■()f  the  leaves  like  turmeric,  which  it  also  resembles  in  foliage.  If 
%kas  should  be  the  "  Taunon-giring  seu  giri "  of  Eumphius,*  it  ia 
Uie  Curcuma  viridiflor<{  of  Roxburgh,  and  described  by  him  in  the 
lowing  teiTOS-t  The  root  consists,  like  that  of  the  other  species, 
bulbs,  and  palmate  pendulous  tubers,  which  are  inwardly 
#. deep  yellow  colour,  aromatic  and  bitter  (employed  by  the 
'  lyB  of  Sumatra  to  dye  with).  Leaves,  broad -lane  eol  a  r,  smooth, 
id  from  one  to  three  feet  long  ;  the  petioles  and  sheaths  thereof, 
[about  as  long.  The  spike  is  central  and  large  ;  the  flowers  small 
id  very  pale  yellow.  The  whole  plant,  even  the  spike  and  coma, 
bre  uniformly  green.J  It  is  a  native  of  Sumatra  and  other  eastern 
ulands.  Plants  were  sent  from  Beucoolen  to  the  Botanic  Garden, 
pCalcutta,  where  they   grow   lu.\uriantly,  flowering  in  July  and 


I  Dymock  describes  this  drug,  as  found  in  the  Bombay  market, 
tB  consisting  of  small  globular,  centra!  tubers,  from  which  spring 
aumerous  lateral  rhizomes  about  the  size  of  the  little  flnger.  It  ia 
iA  a  dark  grey  colour  externally  aud  marked  with  circular  rings ; 
jloternally  it  is  very  hard  and  homy,  of  a  greyish  orange  when  cut 
jfal  thin  slices ;  odour  caraphoraceous,  taste  bitter  aud  camphor- 
■ceous.  Examined  microscopically,  the  minute  stnicture  of  the 
nizome  hardly  differs  from  that  of  zedoary.  The  starch  contaiued 
jhi  the  parenchyme  cells  has  been  altered  by  heat  and  appears  as  a 
finely  granular  muss  nearly  filling  the  cell.  The  resin  cells  are 
jjlbout  as  numerous  as  in  the  zedoary,  but  the  contents  are  of  a  dull 
^Qge  colour.     The  vascular  system  consists  of  scalariform  and 

*  Kninph.  Amb.,  v,  169. 
t  Flor.  Ind.  Serampore  Ed.  i.,  p.  34. 

t  In  C.  munlana  the  coma  of  tUe  spiko  ia  rose- clou  re  it,  and  in  C.  petiolata  it 
kHlMi-coloureit. 
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spiral  vessels,  most  numerous  at  the  junction  of  the  central  and 
cortical  portions  of  the  rhizome. 

The  drug  is  said  to  reach  Bombay  from  Cawnpore.     Value,  4  to 
5  Rs.  per  maund  of  41  pounds. 

Curcuma  rubescens  Boxb.*     This  beautiful  species  is  a 
native  of  Bengal.     Its  small,  bright  yellow,  fragrant  flowers  appear 
in  April  and  May,  soon  after  the  appearance  of  the  leaves,  and 
decay  about  the  beginning  of  the  cool  season,  in  November.     Every 
part  of  the  plant  has  a  strong,  but  pleasant  aromatic  scent  when 
bruised,  particularly  the  root.     The  root  consists  of  several  erect, 
solid,   conical,  pale  straw  or  pearl  coloured  powerfully  aromatic 
bulbs,  which  gave  support  to  the  former  year's  foliage,  and  are 
strongly   marked   with   the  circular    scars  thereof;    from   their 
opposite  sides  the  scapes  and  stems  of  the  succeeding  year  spring, 
which  form  similar  new   bulbs  when  those  of  the  former  year 
decay  ;  but  during  their  existence,  there  issues  round  their  lower 
half,  a  number  of  strong  fleshy  fibres,  many  of  which  end  in  ovate 
or  sub-cylindrical,  pale  white,  slightly  aromatic  tubers,  which  also 
perish  with  the  original  parent  bulb.     The  stems  are,  as  in  the 
other  species,  no  other  than  the  united  sheaths  of  the  leaves,  which 
like  them,  decay  annually  about  the  month  of  October  and  appear 
again  when  the  flowers  begin  to  perish  in  April.     The  leaves  are 
bifarious  (six  or  eight  of  them  forming  the  above-mentioned  stems, 
of  about  three  or  four  feet  in  height,  leaves  included),  petioled  on 
their  sheathing  base,  broad-lanceolate,  cuspidate,  smooth,  strongly 
marked  with  parallel  veins ;  of  a  uniform  dark  green,  with  the 
nerves  or  ribs  red ;  they  are  from  twelve  to  twenty-four  inches 
long,  by  five  or  six  broad  ;  their  petioles  and  sheaths  are  channelled, 
smooth,  and  of  a  deep  red  colour  ;  a  projecting  process  in  the  inside 
marks,  in  all  this  natural  order,  the  limit  of  the  sheath  and  the 
beginning  of  the  petiole.     The  scape  is  radical,  lateral,  cylindric, 
about  six  inches  long,   invested  in  small,  dark,  reddish  sheaths. 
The  spike  is  tufted,  five  or  six  inches  long,  erect.     The  coma  is  less 
deeply  coloured  than  in  Zerumbet.     The  bractes  or  scales  of  the 
spike  are  exactly  as  in  the  other  species,  each  embracing  four  or  five 
flowers  which  expand  in  succession.     The  flowers  are  rather  longer 
than  their  bractes.     The  tube  of  the  corolla  is  slender,  its  mouth 
completely  shut  with  three  villous,  yellow  glands. 

*  Flor.  Ind.  Serampore  Ed.  i.,  p.  28;  and  Aa.  Res.,  xi.,  p.  336. 
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The  propagation  and  cultivation  of  most  of  the  species  of 
Curcuma  is  very  simple : — The  ground  must  be  rich,  friable  and  in 
a  high  situation  so  as  not  to  be  swamped  during  the  rainy  season. 
It  may  be  planted  on  land  occupied  the  previous  year  by  sugar 
cane,  and  is  deemed  a  meliorating  crop.  The  soil,  after  being  well 
ploughed  and  cleared  of  weeds,  is  raised,  in  April  or  May,  according 
as  the  rain  begins  to  fall,  into  ridges  nine  or  ten  inches  high  and 
twenty  broad,  with  intervening  trenches  nine  or  ten  inches  broad. 
The  sets,  or  small  portions  of  new  mot,  are  planted  on  the  tops  of 
the  ridges  at  the  distance  of  two  feet  apart. 


Galangal. 

The  plant  producing  the  "  Chinese  Galangal "  root,  called  also 
the  "  Lesser  Galangal "  was  identified  in  1870  as  the  Alpinia 
offidnarum,  Hance.  A  description  of  the  plant  was  communicated 
to  the  Linnean  Society  of  London,  made  from  specimens  collected 
near  Hoihow  in  the  north  of  Hainan.* 

The  word  Gcdanga  appears  to  be  derived  from  the  Arabic 
Khidanjan  which,  in  its  turn,  was  derived  from  the  Chinese 
Kau-liang  Kiang,  signifying,  according  to  Porter  Smith,  Kau-liang 
ginger ;  Kau-liang  is  the  ancient  name  of  a  district  in  the  province 
of  Kwangtung.     The  Persian  name  is  Khusrodara. 

In  the  fifteenth  century,  galangal  was  evidently  in  common  use ; 
for  Saladinus,  physician  to  one  of  the  Princes  of  Tarentum,  circa 
A.D.  1442-1458,  reckons  it  among  the  things  necessaria  ct  icsUata, 
which  should  be  found  in  the  shop  of  every  aroinatarius,\ 

Very  elaborate  historical  notes  on  this  drug  are  furnished  by 
Daniel  Hanbury  in  the  Pharmaceutical  Journal,  [3]  ii.,  248. 

The  flowering  stem  is  from  2  to  4  feet  h\?)^,  erect,  covered  by 
the  leaf-sheaths.  The  leaves  are  numerous,  alternate,  distichous, 
with  long,  smooth  sheaths  terminating  above  in  an  erect,  sub-acute, 
scarious  ligule,  an  inch  or  more  in  length  and  decurrent  at  the 
base  along  the  margin  of  the  sheath ;  the  blade  is  9  to  14  inches 
long,  narrowly  lanceolate,  narrowed  at  the  base  but  not  stalked, 

•  Jourii.  Lin.  Soc.  Botany,  1873,  xiii.  p.  6  ;  and  Bentley  and  Triinen  Med. 
plants,  t.  271. 
t  "  Compendium  Aromataiiorum,"  Bonn.  1488,  fol. 


mi:*!   irr^anir^-I   ir  toe  Azei.  earire.  very  smooth   and  shiniiditt 


jtfachrrr  '  n^riu  s^^t^u^  This  species  has  been  foand  wild  ontliHRiQ.>. 
3«>iich  ^la.-ic  :c  the  isLia'i  ct  Kiinan.  It  has  also  been  found  dbkBcmis-:- 
ilie  ^niiiZ  v-Ilu£if  .  t  TTz:i-5aL  a  liude  waj  from  the  coast  at  dil  in<i  0 
^ii']i*rrz  -^ArrfCiiTj  :t  ihe  peninaiilii  of  Lei-chau-fu.  in  the  extreail'OQ 
soii:ii  :l  Lhina  md  iircotlj  opposiLe  Hoi-han,  the  port  of  tklbiv- 
i:?LLiiii  Hi:z.ir..  IiliI  • 

L»r.  Hjuce  !  :c:fi«ier5  ibis  species  very  closely  allied  tili  i^ 
A.  -."r.-'tm  E  sjvt.*  He  ^ves.  however,  several  maibdl^P 
viiscLm:::.!!.    H'f    f  -vhl.:-!  is  :ae  complete  absence  of  yellow  in  tk 

Li-:t:ll'^:a.  •::  A.  ."j^.-.i/-7  77i.  |t^^[ 

Tlie  ^di*  A'  I.:  VIoc:^  :o  the  same  natural  familv  as  the 
iT:uL?rr.  jLiii  bs  kn  ^v-j.  \v  irs  :h:ck.  tuber-like  rhizomes  and  bTiis 
!i:\v'f  r^  Arrincrvl  in  r-rr^Li-il  spikes.  Each  flower  has  an  outer  tow 
oc  :hr^etf  ^  i-eces  ai:«1  in  inner  :•:  roar  pieces,  the  lowermost  of  whicli 
i>  zhiee-lcoe^I  Pi-e  n:^crs  oi  A,  oncijujrum  are  very  elegant, 
whi:e.  ::vr  niArkinc>  ah-*'  veias  being  Jeep  red. 

Tho  .Iri^vl  rlii>:ui£s  tuLve  evidenrlv  been  cut  into  short  cylindrical 
lo:u:h>  \:w.^  or  :*r.rft?  inhes*  while  fresh.     Their  thickness  rarelv 
e\v\\\l5  :hr^v--;nsir:er^  of  aa  inch,  bat  is  generally  less.       Manv  o[ 
I  ho  ^^io^vs  sirv  lr.in  jlirvl.  ua.l  all  are  marked  at   short  intervals  by 
wV».:i>:u  ii.irrvw.  >^;n:^whA:  eleva:evl  rings,  which   are  the  scars 
loti  bv  tVnv.er  lovivos  or  scales.     The  ex:enial  surface  is  of  a  deep 
iwUlish-banvii ;    intorually  :hev  have  a  paler  hue,  with  a  darker 
connv.     Tho  ^^iocvs  a:v  >hr:vollevl,   hard  and  tough.     Examined 
uuoi\»soojnoally.  i:    is  sox?ii   :o   cousis:    principally  of   a  uniform 
jviiivnohyma  inivoi-s^vl  by    n'^rv^wisoular  bundles.      Some  of  the 
|\4ivuohymo  oolls  aiv  full  or   resin  and  essential  oil,  but  most  of 
tlunn   cvHiiaiu   lanj^^    starvh    j;rauules  of   an   elongated    or  club- 
shaped  form.     l>raudo>   extracted   from   Galangal,  with    ether,  a 
noutnil   iuodonnis,  tasteless,   crystalline  kxly  which    he    termed 
Kiiinphrid:-^    this  \K>dy  was  examined  by  Jahns  in  1881,  and  his 
ivsults  published  in  the  dournal  of  the  Berlin  Chemical  Society. 
He  found  that  tov^ether  with  this  Uxly,  g-alangal  rhizome  contained 
two  other  closely  allied  bodies,   which  he  named  Galangin  and 
Alpinin,     A  more  exhaustive  examination  of  the  root   was  made 
bv  Dr.  Thresh  in  1884,  and  the  results  communicated  in  a  Paper 

*  Koscoe's  Monamlrian  Plants,  t.  68. 
t  Archiv.  Pharm.  [ii.]  xix.  p.  52. 
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;3  at  the  British  Pharmaceutical  Conference.*  The  portion 
::iLble  in  petroleum  ether,  amounting  in  total  to  2-33  per  cent, 
.sisted  of  0'6  volatile  oil,  0*15  resin  and  1*58  of  a  mixture  of  fat 
L  Galarujfol,  the  active,  pungent  principle.  In  a  previous  Paper, 
n  the  Pungent  Principles  of  plants,"-)-  Dr.  Thresh  named  this 
lyAlpinol.and  classed  it  in  the  same  group  of  bodies  withParadcl 
1  Gingerol,  all  of  which  are  readily  soluble  in  50  per  cent, 
ohol.  In  the  details  of  the  vahiable  researches  described  in 
t  Papers  here  referred  to,  the  residue  soluble  in  ordinary  ether, 
ounting  to  2*62  per  cent,  was  found  to  be  of  an  exceedingly 
nnplex  nature,  containing  : — 

(a)  Kampferid,  galangin,  alpinin  and  probably  other  bodies, 
soluble  in  dilute  solution  of  sodium  carbonate  and  in 
alcohol,  and  precipitated  from  the  latter  solution  by 
lead  acetate.  On  decomposing  the  lead  precipitate, 
&c.,  these  substances  are  easily  obtained  in  the  form 
of  minute  sulphur-yellow  coloured  crystals ;  they 
amounted  to  1*44  per  cent. 

(6)  Other  crj-stalline  bodies  closely  resembling  the  above, 
but  not  precipitated  by  lead  acetate,  amounting  to  1'18 
per  cent. 

(c)  A  small  quantity  of  a  black  resinous  matter,  insoluble  in 
sodium  carbonate  solution. 

The  starch  amounted  to  23*7  per  cent,  and  cellulose  to  4072 
r  cent. 

rhe  odour  of  Alpinia  ojfficinarum  root  resembles  the  taste  of 
trains  of  Paradise  "  (seeds  of  Amomum  Melcgticta).  There  is  a 
isiderable  demand  for  it  in  Russia  for  flavouring  a  liqueur  called 
Btoika,  and  by  the  Tartars  it  is  taken  with  tea.  Irvine  says  J 
it  in  India  the  natives  add  it  to  Bazar  Spirit  to  make  it  more 
oxicating. 

It  is  frequently  adulterated  with  the  root  of  Alpinia  Oalanga 
artz,  a  Javanese  plant  which  furnishes  the  Galanga  major 
greater  Gralangal ");  the  difference  is  distinguishable  by  this  latter 
ng   larger  in    size,   and  of    pale  chamois  colour  externally, 

•  Pharm.  Jonrn.  [3]  xv.  p.  234. 

t  Ibid.  p.  210. 

X  Medical  Topography  of  Ajnieer,  p.  171. 
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coi^Xrasting  with  the  brown-orange  colour  of  the  interior.    Jlpim 
Galanga  Swartz  yields  0*75  per  cent,  of  essential  oil.  Jksl 

Prof.  Dragendorff,  in  his  "  Studies  upon  Essential  oils ,"* 
that  oil  of  Galanga  is  principally  adulterated  with  oil  of  pii 
and  oil  of  cloves,  both  of  which  are  more  soluble  in  dilute  alcoWJi  en 
A  pure  sample  of  oil  of  Galanga  obtained  from  Herr  Zeise, 
found  to  be  miscible  with  97  per  cent,  alcohol  in  all  proportHW 
with  0*2  to  2  volumes  of  94  per  cent,  alcohol  it  was  clear,  and 
more  turbid.  With  0*5  volume  of  91  per  cent.,  it  was  clear;  litfcth 
1  volume,  turbid,  and  not  quite  clear  again  with  7*5  volumes.  HiiiK: 
strength  of  the  spirit  used  in  the  various  experiments,  is  accorij^lirf; 
to  Tralle's  alcoholometer,  which  gives  the  percentage  volume  fortb|te 
temperature  of  60^  F. 

An  adulterated  commercial  oil  was  found  by  the  Professor  to  hi'^ 
clearly  miscible  w4th  77  per  cent,  alcohol  in  all  proportions;  wi4|^'' 
07  volumes  of  73  per  cent,  alcohol,  it  was  clear;  but  with  fromMlP-^ 
to  12  volumes  of  the  same,  it  was  turbid.  It  is  therefore  probalkl^; 
that  the  ready  solubility  of  a  commercial  oil  of  Galanga  can  hi  J- 
taken  as  a  sure  proof  of  its  adulteration.  " 

Some  of  the  species  of  Alpinia  are  remarkable  for  the  exceeding  I  , 
beauty  of  their  flowers,  such  as  A.  Malaccensis,  A.  nutans  and  A 
vintica. 

Galangal  is  used  as  a  remedy  for  indigestion,  &c.,  as  a  spice,  and  |^ 
in  the  manufacture  of  beer,  vinegar,  pickles,  gin  and  liqueurs. 

The  composition  of  the  volatile  oil,  according  to  the  researches 
of  Vogel,  is  represented  by  the  formula  G^q  H^^j  0.  Its  sp.  gr. at 
15^0.  is  0-921.  It  boils  between  170^  and  275^  C.  It  contains 
considerable  (quantities  of  cineol  (Schimmel). 

The  Alpinia  sessilis  Konigf  is  the  Kcempferia  Cfalanga  linn.^ 
The  roots  of  this  plant  are  agreeably  fragrant  and  aromatic ;  tbt 
Hindus  use  them  as  a  perfume,  but  they  do  not  appear  on  the 
London  market.  It  does  not  produce  the  Galanga  of  the  druggists 
and  seems  to  have  no  other  right  to  its  specific  name  than  its  sup- 
posed identity  with  that  drug  by  reason  of  the  name  given  by  Van 
Kheed,  *'  Katsjula  Kelengu,"  in  liis  Hortus  Malabaricus,  xi.  p.  81 1 

*  Pharm.  Journ.  [3]  vi.,  p.  544. 

t  Retzius,  Observ.  iii.  p.  62. 

X  Sp.  PI.  Ell.  Willd.,  i.  p.  15,  and  Roxb.  Flor.  Ind.,  i.  p.  14. 
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D.  The  synonym  given  by  Eumphius  is  "Soncorus."*  T^c 
hnskrit  name  quoted  by  Roxburgh  for  it,  is  "  Chandra-moolika," 
md  the  Bengalee  "  Chundra-moola  or  Kumula."  It  is  said  to  be 
wry  common  in  the  mountainous  districts  beyond  Chittagong,  and 
I  cultivated  by  the  natives,  who  bring  down  the  roots  to  the 
■trket  in  Bengal  under  the  name  Kumula  or  Kama  la.  The  roots 
Be  biennial,  tuberous,  with  fleshy  fibres  from  the  tubers.  The 
Iwves  are  radical,  petioled,  spreading  flat  on  the  surface  of  the 
Mrth,  round  ovate-cordate,  between  acute  and  obtuse,  their  margins 
liembranous  and  waved,  smooth  and  of  a  deep  green  on  the  upper 
nrfoce,  somewhat  woolly  beneath,  and  streaked  lengthways  with 
ten  or  twelve  slender  lines.  The  petioles  are  hidden  in  the  earth, 
or  rather  are  only  cylindric  sheaths  embracing  those  within  and 
the  fascicle  of  flowers.  The  flowers  are  in  small  fascicles  of  6  to 
12  within  the  sheaths  of  the  leaves,  expanding  in  succession  ;  pure 
pellucid  white,  except  a  purple  spot  on  the  centre  of  each  of  the 
divisions  of  the  inner  border  or  lip.  There  are  three  bractes  to 
etch  flower,  a  larger  exterior  one  and  two  within  the  sides ;  all  are 
linear,  acute,  membranous,  and  half  the  length  of  the  tube  of  the 
corolla.  The  calyx  is  the  length  of  the  bractes.  The  tube  is  long 
and  filiform.  The  border  of  the  corolla  is  double  and  three-parted ; 
the  exterior  divisions  linear  and  acute  ;  the  upper  two  divisions  of 
the  interior  are  ovate  and  erect,  the  under  one  expanding,  two- 
parted,  with  lobes  bifid.  The  short  filament  is  two-parted  at  the 
apex  and  re-curved.  The  anther  is  replete  with  white  pollen, 
crowhed  with  a  bidentate  crest  or  continuation  of  the  filament 
above  the  anther.  The  stigma  is  funnel-shaped.  Konig  states  the 
nectarial  filaments  to  be  two  in  number,  filiform,  erect  and  rather 
long,  embracing  the  lower  part  of  the  style. 

Kccmpferia  rotunda,  Linn,f  described  by  Van  Eheed  as  Malan- 
Kua,§  and  known  in  Bengalee  and  Hindee  as  Bhu-Champa  and 
Bhu-Champaca,J  is  referred  to  in  the  1st  series,  p.  126.  Its 
)iennial,  tuberous  root  was  long  erroneously  supposed  to  yield 
Uedoarj'.  It  is  extensively  cultivated  in  gardens  in  various  parts 
»f  India,  on  account  of  the  beauty  and  fragrance  of  its  very  large 

•  Amb.,  V.  p.  173,  t.  69  f.  2. 

t  Sp.  PI.  Ed.  Willd.,  i.  p.  \b. 

t  Hort.  Mai.,  xi.  p.  17  t.  9. 

§  As.  Ke8.»  iv.  p.  242,  and  xi.  p.  328. 
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flowers,  which  are  of  various  shades  of  purple  and  white,  from  foe 
to  six  on  each  scape.  The  scapes  are  just  sufficientlv  long  to 
elevate  the  flowers  from  the  earth,  embraced  by  a  few  coDUDa 
sheaths  of  a  greenish-purple  colour. 

The  flowering  time  is  March  and  April,  at  which  period  the 
plant  is  totally  destitute  of  leaves,  which  appear  when  the  flowen 
begin  to  decay  (as  in  species  of  Curcuma),  are  radical,  petiokd, 
oblonjif,  waved,  smooth,  generally  coloured  beneath,  and,  in  ga.id 
soil,  about  a  foot  long  and  four  to  six  inches  broad. 

For  Galanga  alba,  Konig,  see  Aimmum  medium.  Lour. 


Ginger. 

This  very  useful  aromatic  is  furnished  by  the  roots  of  Zingxbtf 
officinal e,  Koscoe  {Amomum  Zingiber,  Lin.) ;  (Bentley  &  Trimen, 
Med.  Plants,  t.  270 ;  Pereira,  Mat.  Med.,  iL,  Pt.  L,  p.  231). 

The  genus  Zingiber  consists  of  herbaceous  Indian  plants,  with 
creeping,  jointed,  woody  rootstocks,  from  which  are  sent  up  every 
year  stems  surrounded  by  sheathing  leaves  arranged  in  two  ranks. 
The  flowers  are  borne  in  cone-shaped  spikes,  thrown  up  from  the 
rootstock  and  protected  by  bractes. 

Z.  Officinale  is  a  native  of  tropical  Asia,  and  is  largely 
cultivated  both  in  the  East  and  West  Indies ;  also  in  Africa 
(Sierra  Leone),  Siani  (a  so-called  ginger)  and  in  Queensland,  in 
Australia. 

Tlie  quality  and  commercial  value  of  the  dried  rhizome  differs 
considerably  in  different  localities,  and  is  influenced  very  much  by 
the  method  of  cultivation,  collection  and  preparation. 

The  method  of  cultivation  in  Jamaica  has  been  described*  as 
follows : — "  The  most  suit^ible  soil  for  ginger  culture  is  a  well- 
dmined  clayey  loam.  The  land  should  be  well  dug  and  cleared  of 
weeds.  Small  pieces  or  j)roLuberances  of  the  root,  one  or  two 
inches  long,  are  planted  daring  March  or  April,  four  inches  deep 
and  nine  to  twelve  inches  apart.  It  is  well  to  cover  the  land  with 
a  moulding  of  dead  leaves,  straw,  or  litter  mixed  with  manure. 
In  a  few  months  the  whole  ground  will  be  covered.  The  flowers 
appear  in  September.     When  the  stalks  wither  in  the  following 

*  Bulletin  of  the  Botanical  Dejiartinent  of  Jamaica,  December,  1891. 
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January  or  February,  it  is  time  to  dig  up  the  roots.  When  the 
tabers  have  arrived  at  maturity,  and  have  put  forth  stems,  they 
ftre  fibrous,  but  before  this  takes  place  they  are  still  succulent,  and 
if  required  for  preserving  should  then  be  taken  up.  Ginger  is  an 
exhausting  crop  on  the  soil,  and  should  not  be  planted  on  the 
Bame  ground  two  consecutive  years.  The  yield  per  acre  is  said  to 
be  4,000  pounds  and  upwards."* 

The  dried  ginger  received  from  Jamaica  is  prepared  when  the 
stalks  are  wholly  withered,  the  rhizomes  then  being  about  a  year 
old.  This  happens  in  January  or  February.  The  rhizomes  are 
dug  up  and  separately  picked,  washed  and  scraped  ;  they  are  then 
dried  in  the  sun  and  open  air.  The  product  is  the  "  uncoated 
ginger"  of  the  shops,  formerly  called  "white  ginger"  {zingiber 
album).  The  "coated  ginger"  of  the  shops  has  obviously  not 
undergone  this  careful  preparation. 

The  following  account  of  the  cultivation  of  ginger  in  India,  as 
carried  on  in  the  Hill  States  adjoining  the  Amb^lah  district,  was 
supplied  to  the  compilers  of  the  Official  Catalogue  of  the  Indian 
Department  of  the  Vienna  Universal  Exhibition  : — "  Ginger  is 
principally  produced  in  Mahur  Massa,  Patra,  Darra,Kothi,  Kotahi, 
Bagal  and  Jayal.  The  best  pieces  of  last  year's  harvest  are 
selected  and  placed  in  the  corner  of  a  house  in  the  month  of 
Phagan ;  the  heap  is  then  smeared  over  and  covered  with  cow- 
dung  to  keep  the  roots  from  drying  up  in  Har  month,  when  the 
first  rain  falls.  The  land  is  ploughed  up  two  or  three  times,  and 
then  divided  off  into  beds,  with  a  little  raised  edge  round  each  bed, 
care  being  taken  to  make  openings  to  let  superfluous  water  run 
off ;  for  if  water  stands  on  the  crop  the  roots  will  rot.  Little 
pieces  of  the  roots  are  then  buried  three  inches  deep  in  the  soil  at 
intervals  of  nine  inches,  and  the  field  is  next  covered  over  with 
the  leaves  of  trees,  which  keep  the  soil  moist,  and  over  the  leaves 
manure  is  spread  to  a  depth  of  half  an  inch ;  when  it  rains,  the 
water,  impregnated  with  manure,  filters  readily  through  the  leaves 
to  the  roots.  Artificial  irrigation  is  not  employed  while  the  rainy 
season  lasts,  but  from  Assiih  to  Poh  it  is  necessary.  In  the 
month  of  Poh  the  plants  are  about  two  feet  high.     In  the  months 

*  The  prodaction  of  ginger  in  Jamaica  seems  to  be  decreasing  ;  probably  in 
eonseqaence  of  the  exhausting  nature  of  the  crop  unless  a  proper  system  of 
cultivation  be  adopted.  In  1887  a  ginger  worth  16s.  per  cwt.  was  worth  49s.  6d. 
per  cwt.  in  July,  1893. 
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of  Sawiin,  Bhadon  and  Assiih  the  field  is  weeded  three  timti' 
The  writer  of  the  above  Report  adds  that  "  In  the  month  of  P'jh» 
the  plants  being  alvout  two  feet  high,  have  eight  tubers  w 
each  shoot ;  these  are  dug  out  and  buried  in  another  place  fur  i 
month,  and  are  then  taken  out,  exposed  to  the  sun  for  a  day,  and 
ar(»  then  fit  for  use."  It  is  presumed  that  he  means  they  are  fil 
for  use  as  "  green  ginger,"  for  he  says,  in  continuation  of  the 
Keport : — "  In  order  to  dry  ginger  into  '  south,'  the  fresh  roots  are 
put  into  a  basket,  which  is  suspended  by  a  rope,  and  tlien  two  m«L 
one  on  each  side,  pull  it  to  and  fro  between  them  by  a  rope 
attached,  and  thus  shake  the  roots  in  the  basket ;  this  process  is 
carried  on  for  two  hours  every  day  for  three  days.  After  this  the 
roots  are  dried  in  the  sun  for  eight  days,  and  again  shaken  in  the 
basket.  The  object  of  the  shaking  together  is  to  take  oft'  the 
out(?r  scales  and  skin  of  the  roots.  A  two  days*  further  drying 
completes  the  process." 

Writing  on  the  "  Connnercial  Drugs  of  the  Chinese  province  of 
Kwang-tung,"  Dr.  Hirth  du  Frenes of  Amoy,  China,  says: — "Ginger 
grows  in  nearly  all  parts  of  the  province  of  Kwang-tung.  Tlie 
district  of  Nan'-hai,  which  belongs  to  the  city  of  Canton,  produces 
greater  (juantities  and  abetter  quality  than  the  other  neighbouring 
(list  rids.  Tin;  independent  tribe  of  the  Miso-tsu,  in  the  mountains 
at  the  north-western  border  of  the  same  province,  are  also  said  to 
pnuhice  lari^e  cj nan ti ties  of  ginger.  In  the  district  of  Hsin-hsing, 
about  .">0  miles  soutli  of  the  city  of  Chao-ching,  on  the  Western 
Jviver,  thnnvteuths  of  the  Hat  land  and  seven-tenths  of  the  culti- 
vated soil  in  th(i  liills  are  planted  with  ginger.  A  distinction  is 
made  between  Hat  land  ginger  (in  the  Canton  dialect  Ten-Keung\ 
which  is  generally  soft  and  lender,  and  mountain  ginger  (Shan- 
Kcuaii),  which  is  brittle  and  very  pungent.  For  home  consumption 
the  (,'hinese  pickle  it  in  vinegar ;  the  more  expensive  syrup-ginger 
{t'oiKj  Kaimj)  is  almost  exclusively  consumed  by  foreigners  or 
exporUnl."* 

In  a  paj)er  by  Weynton  on  "The  Conmiercial  Products  of  Siam," 
read  bt'fore  tlie  East  Indian  Association  in  April,  1887,  the 
following  information  was  given  respecting  "  Siamese  ginger  ":— 
"  If  well  cultivated,  highly  manured  and  treated  with  care,  it  can 
be   grown   at  considerable   profit.     It   is   reared   in   a   desultory 

*  New  Remedies,  June,  1877. 


manner  in  almost  every  vill^e,  but  so  little  care  is  beatoweit  upon 
the  culture  and  drying  that  the  minimum  price  is  obtained  in  the 
local    bazaars.      Generally   speaking,    the   roots   when   taken   up 
.  receive  but  a  superficial  washing,  are  then  smeared  with  fresh  cow- 
dung  and  huug  in  baskets  or  spread  in  trays  among  the  rafters  of 
,  the  native  huts,  the  ever -ascending  smoke  doing  the  rest.     The 
.  lesall  is  that  tlie  turn-out  presents  a  most  uninviting  aspect,  dirty, 
.  shrivelled,  and,  despite  the  almost  constant  smoke,  the  dried  tubers 
are  almost  invariably  riddled  with  the  bamboo-borar  insect.      If 
on  Ix'ing  dug  out,  the  tubers  are  thoroughly  well  scrubbed  in  water 
.   with  a  hard  brush  until  every  earthy  particle  is  removenl,  and  then 
steeped  for  a  night  in  a  solution  at  lime  water  (one  ounce  of 
unslaked  lime  to  the  gallon),  and  then  well  rinsed  in  clean  water 
and  tlried  slowly  in  a  brick  oven  at  a  temperature  of  140°  to  160" 
F.,  it  will  command  a  price  closely  approximating  the  best  Jamaica 
I  ginger;  tliis  was  ascertained  some  years  ago  in  the  caae  of  some 
~   ,mples   so  treated  on   one  of   the  Sylhet  plantations.     Though 
dnger  may  be  had  as  stock  from  almost  any  village,  the  best  is 
■urable  from  the  bazaars  frequented  by  the  hill  tribes  under 
le  foot  of  the  hills." 

The  marked  diH'erence  between  the  Chinese  preserved  ginger 
id  that  from  the  West  Indies  has  been  the  subject  of  enquiry  by 
le  authorities  at  Kew.  as  to  whether  both  articles  are  really  the 
product  of  the  true  ginger  plant  (Zinffiher  officinale).  An 
interesting  account  of  the  investigation  is  given  in  the  "  Kew 
Bulletin  "  for  January,  1891,  p.  5.  Mr.  Watson  of  Kew,  appears  to 
have  been  the  first  lo  surest  that  the  Chinese  ginger  plant  is 
probably  a  species  of  Alpinia,  and  possibly  identical  with  the  Siam 
ginger  plant  which  was  described  by  Sir  J.  Hooker  in  the  Botanical 
Magazine  (t.  C,946),  in  1887.  Mr.  J.  G.  Baker,  in  working  up  the 
Seitamivem  for  the  "  Flora  of  British  India,"  arrived  at  the 
conclusion  that  it  is  not  distinct  from  the  Alpinia  Qalanga, 
WUld. 

Ab  regards  the  ao-called  "  Siam  Ginger,"  Mr.  Watson  of  Kew, 
writing  to  the  'Gardeners'  Chronicle,'  July  31.  1886,  says: — 
"  Amongst  the  collection  of  fniits,  etc.,  shown  by  the  Siam  com- 
mission at  the  International  Health  Exhibition,  held  at  South 
Kensington  in  1884,  were  some  roots  labelled  '  Ginger.'  Tiiesc 
were  obtained  for  the  Kew  Museum,  but  one  of  them  being  alive 
was  planted  to  grow,  and  it  ia  now  bearing  stems  five  feet  higji, 
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and  13  in  fiower.  On  comparing  it  with  the  drawings  and 
epecimons  in  the  Hetbiiriiini,  Mr.  Baker  has  identified  it  with  t 
specimen  labelled  "  Alpinia  sp.,  Bangkok."  which  was  collected  hj 
Sir  R.  Schoniburj^k  iu  1864,  and  which  is  very  near  to  Aljiiaia 
idtv^kas,  also  a  native  of  Siani,  where,  according  to  Schonilmt^t 
it  is  cultivated  for  its  cardainonmm-Uke  fruits,  and  is  known  u 
Lak-Reu,  or  bastard  cardamom.  Under  the  name  of  Galangil, 
A.  ojjicinanim,  a  Cliinese  species,  is  cultivated  for  the  sjike  of  ita 
aromatic  rhizomes,  and  this  unnamed  species  now  in  flower  at 
Kew,  18  apparently  lai^ly  cultivated  by  the  Siamese  as  ■ 
substitute  for  ginger.  The  rhizome  is  vorj-  thick,  slightly  flattened 
and  not  so  freely  branched  as  in  common  ginger ;  it  lias  Um 
pungent  aromatic  properties  of  ginger,  so  far  at  leust  as  coold  fa* 
told  by  tasting  it." 

Thus,  the  weight  of  evidence  is  in  favour  of  the  conclusion  that 
the  Siamese  and  Chinese  gingers  are  identical,  and  that  both  at 
the  produce  of  Alpinia  Galanga,  Willd.  Yet,  considering  tie 
wide  distribution  of  Zingiber  officinale,  it  is  still  possible  that  Hbt 
true  ginger  may  also  be  cultivated  in  some  pai-ts  of  China.  In  tbe 
true  plant  tlie  inflorescence  is  borne  on  a  separate  short  atem 
without  any  leaves,  the  barren  stems  being  about  three  feet  high, 
and  clothed  with  narrow  spear-shaped  foliage ;  in  j4lpima  tia 
flowers  ai'C  borne  in  panicles  on  the  ends  of  the  stout  leaf-^tems. 

Dried  ginger  is  called  by  the  dealei-s  "  i-aces  "  or  "  hands,"  It  h 
in  flattish,  Jointed,  branched,  or  lobed,  palmate  pieces,  whicfa 
rarely  exceed  foiu'  inclies  in  length.  The  Earbadoes,  Bengal  and 
African  gingers  are  covered  by  a  dry,  sluivelled  epidermis 
commonly  called  the  "  coat " ;  hence  these  sorts  are  usually  said 
to  be  coated  or  iinscraped ;  whereas  the  Jamaica  ginger  and  some 
of  the  sorts  brought  from  Malabar  and  Bengal,  have  been  deprived 
of  their  epidermis,  and  are  therefore  called  vncoated  or  scrnpeil.  The 
external  colour  varies  in  different  sorts  from  pale  or  bright  j'eUiHf 
to  dark  or  brown  :  the  palest  sort  ia  the  fine  Jamaica  ginger,  and 
this  realises  the  highest  price.  Cochin  ginger  resembles  it,  but  is 
of  a  pale  brownish  tint  externally.  The  Calicut  variety  of  Bengal 
ginger  is  harder  and  darker  than  the  Cochin.  The  Barbadoea, 
Bengal  and  African  are  coated  gingei's. 

Ginger  breaks  moderately  short,  but  the  fractiu«d  surfaoa 
presents  numerous  projecting  pointed  fibres  imbedded  in  a  mealy 
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or  furiuaceous  tissue.  A  transverse  section  of  the  larger  and 
more  perfect  pieces  sliowa  an  outer  homy,  resinous-looking  zone, 
Burroiinding  u  farinaceous  centre,  which  has  a  speckled  appearance 
from  the  cut  extremities  of  the  fibres  and  ducts.  The  interior 
varies  like  the  exterior  in  colour  :  the  best  ginger  ia  that  which 
cuts  pale  but  bright.  The  consistence  of  ginger,  as  ascertained  liy 
cutting,  varies  from  soft  to  hard,  or,  as  it  is  termed  in  trade, 
"  flinty,"  the  soft  being  preferred. 

Ginger  is  sometinjes  washed  in  water,  and  then  dried,  pnor  to 
its  being  olfered  for  sale  to  the  retailers. 

According  to  several  text-books,  the  chalky-white  appearance 
of  the  Bo-called  "bleached  ginger"  is  said  to  be  produced  by 
submitting  the  root  to  the  action  of  the  fumes  of  burning  sulphur 
or  by  washing  it  in  a  solution  of  chloride  of  lime,  but  it  ia  far 
more  likely  that  this  appeamnce  results  from  a  simple  application 
of  common  whitewash  and  dusting  it  over  whilst  wet  with  plaster 
of  Paris.  Investigations  in  this  respect  were  made  by  Gai-side 
in  1874:* 

Five  samples  were  obtained  from  different  shops.     On  two  of 

these  the  easily  detached  wliite  powder  was  found  to  consist  (A 

calcium  sulphate,  in  one  case  with  a  trace  of  chloride,  and  in  the 

other  without  any.     The  presence  of   calcium   disposed   of    the 

supposition  that  sulphurous  acid  only  was  used  in  the  bleaching 

process.    If,  however,  the  ginger  had  been  first  steeped  in  solution  of 

chloride  of  lime  and  afterwards  exposed  to  sulphurous  acid  fumes, 

calcium  sulphite  would  in  all  probability  he  formed,  which,  on 

exposure  to  the  air  would  become  converted  into  sulphate.     The 

.  absence  of  any  notable  amount  of  chloride  would  preclude  this 

j  idea.     The  powder  on  the  remaining  three  samples  was  found  to 

I  consist  principally  of  calcium  carbonate,  with  smaller  proportions 

I  of  sulphate  and  chloride.     In  order  to  ascertain  the  amount,  an 

f  average   piece  of   ginger  was   taken   and   the   adhering   mineral 

f  matter  separated  and  weighed.     It  amounted  to  233  per  cent. 

tof  the  ginger  employed,  and  consisted  of — 

Calcium  chloride 4-98 

„         sulphate,  with  other  salts    7'90 

„        carbonate 8712 

100-00 

•  Phar,  Journ.  [3],  iv.,  p.  831. 
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Tlie  small  proportion  of  chloride  here  shown  would  justify  the 
assumption  that  the  chloride  of  lime  process  had  not  been 
employed.  Moreover,  on  two  out  of  three  samples  containing 
calcium  cartonate,  small  particles  of  ultramarine  blue  wer? 
detected  ;  and  this,  under  the  name  of  "  lime-blue,"  is  commonly 
used  to  improve  the  colour  of  lime  washes.  From  these  facts  it 
would  appear  that  three  of  the  samples  had  been  simply  whit^ 
washed,  without  any  attempt  at  bleaching,  and  then  dusted  over 
with  plaster  of  Paris. 

Powdered  ginger  is  adulterated  with  sago-meal,  potato-flour, 
wheat-flour,  ground-rice,  cayenne  pepper,  mustard  husks,  and 
turmeric  powder  and  various  amylaceous  substances  blended  in 
varying  proportions.  These  adulterations  are  readily  detected  by 
the  microscope,  except  in  the  case  of  the  East  Indian  arrow-root 
(curcuma  angustifolia)  the  particles  of  which  are  similar  in 
appearance  to  those  of  ginger. 

A  very  elaborate  study  of  the  constituents  of  ginger  was  made 
by  Thresh,  and  formed  the  subject  of  a  paper  read  at  the  British 
Pliarmaceutical  Conference  in  1879.* 

A  j)artial  investigation  of  oil  of  ginger  was  made  by  the  same 
scientist,  and  was  also  read  as  a  paper  at  the  Conference  of  1881."*" 
In  this  last  paper  it  is  stated  that  the  proportion  of  essential  oil 
obtained  from  a  sample  of  Jamaica  ginger  amounted  to  1*4  per 
cent.  The  yield  of  oil  from  various  gingers  has  been  noticed  by 
other  observers^  to  be  from  1*9  to  27  per  cent.,  having  a  sp.  gr.  at 
If)*^  C.  of  0-880  to  0-885,  and  an  optical  rotation  of— 25^  to— 40'' 
in  a  100  m.  m.  tube.  The  chemical  composition  of  ginger  oil 
remains  unknown,  but  the  presence  in  it  of  camphene  and 
phellandrene  have  been  detected. §  The  complex  nature  of  the  oil 
is  indicated  by  the  wide  range  of  its  boiling  point ;  the  results 
obtuiiuHl  by  Thresh,  on  fractionating,  are  recorded  as  follows : — 
"  When  distilled  after  drying  over  Ca  CL  the  oil  begins  to  pass 
over  at  about  140^  C,  accompanied  by  a  few  drops  of  aqueous 
fluid.  The  temperature  constantly  and  rapidly  rises  to  about 
240^\  the  chief  portion  of  the  oil  coming  over  between  240°  and 

*  Keprinte<l  in  Pharm.  Journ.  [.3],  x.  pp.  171  and  191. 
t  Reprinted  in  Pharm.  Journ.  [.^J,  xii.  p.  243. 
:;:  Scliimniers  Report,  October,  1893. 
§  Ibid,  p.  25. 
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270^  C.  A  little  passes  over  between  270^  and  300^,  but 
evidently  accompanied  by  decomposition  products,  and  a  trans- 
parent brown  tenacious  semi-solid  residue  remains  in  the  flask. 

The  English  oil  gave : — 

150^  C.  about    5  per  cent. 
...       150^-200^0.      ..      10 
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From  the  "  Foreign  "  oil  was  obtained : — 

Boiling  below        210^  C.  about  17  per  cent. 
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The  lower  boiling  products  retained  the  ginger  aroma  (perceptible 
when  diluted  with  spirit)  and  were  much  more  soluble  in  rectified 
spirit  than  the  higher  fractions."  Further  than  this,  Thresh's 
researches  do  not  appear  to  have  led  to  any  definite  conclusion  as 
to  the  constitution  of  the  oil. 

Oil  of  ginger  is  yellow  in  colour.  Its  odour  is  intensely  that 
of  the  root  (the  oil  of  Jamaica  root  being  the  most  fragrant),  but 
it  has  not  the  pungent  burning  taste  of  ginger ;  this  taste  is  due 
to  gingerol,  the  active  pungent  principal  of  the  root.  Probably  it 
is  for  this  reason  that  the  spirituous  extract  of  the  rhizome  is 
preferred  by  the  liqueur  makers,  as  it  contains  both  the  essential 
oil  and  the  pimgent  principle. 

Gingerol.  The  investigations  of  Thresh  show  that  this  body 
exists  in  the  dried  rhizomes  to  the  extent  of  from  0*600  to  1*450 
per  cent.  He  eliminated  it  in  the  form  of  a  viscid  fluid  of  about  the 
consistency  of  treacle,  of  a  pale  straw  colour,  entirely  devoid  of 
odour,  and  of  an  extremely  pungent  and  slightly  bitter  taste.     It 

*  All  boiling  points  are  corrected  for  portion  of  thermometer  tube  not 
immersed  in  vapour. 
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is  very  soluble  in  alcohol  (even  when  diluted  to  50  per  cent), 
benzene,  volatile  oils,  carbon  disulphide,  solutions  of  potash  and 
ammonia,  and  glacial  acetic  acid.  It  is  very  slightly  soluble  in 
petroleum  ether.  The  alcoholic  solution  is  neutral  in  reaction  and 
gives  no  precipitate  with  the  acetates  of  lead  nor  with  lime.  It 
does  not  yield  glucose  when  treated  with  dilute  sulphuric  acid ; 
strong  sulphuric  acid  dissolves  it  with  production  of  a  brown 
colour ;  hydrochloric  acid  does  not  affect  it ;  nitric  acid  converts  it 
into  a  blood- red  resinous  substance.  The  sp.  gr.  of  a  slightly  impure 
specimen  was  1*09  at  15^  C. 

The  other  constituents  of  ginger  were  found  by  Thresh  to  be 
odourless  and  tasteless  resins,  starch,  mucilage,  metarabin,  pararabin* 
organic  acids,  oxalic  acid  (as  Ca  Cg  C^),  cellulose,  albuminoids, 
vasculose,  indifferent  substances  precipitated  by  tannin,  a  substance 
precipitated  by  acids,  fat  (?  wax),  and  from  11  to  14  per  cent,  of 
moisture. 

"  Black  ginger"  of  commerce  is  prepared  by  washing  the 
root  in  water,  boiling  for  a  quarter  of  an  hour,  and  then  drying  in 
the  sun.  Formerly  it  was  in  much  greater  demand  than  at 
present. 

Green  ginger  is  sometimes  imported  from  Jamaica.  It 
consists  of  soft  succulent  rhizomes  and  appears  to  have  undergone 
but  little  preparation  beyond  picking  and  washing. 

Preserved  ginger  {Conditum  Zhigiberis)  is  the  delicious 
preparation  received  in  jars  from  Jamaica  and  China,  the  former 
being  the  finest.  It  is  made  from  the  young  tubers  which  are  put 
forth  every  spring  by  the  perennial  rhizome,  these  are  carefully 
picked,  scalded,  washed  in  cold  water,  and  then  peeled.  The  roots 
are  then  covered  with  a  weak  syrup,  and  left  for  two  daya  The 
syrup  is  then  poured  off  and  replaced  by  a  stronger  syrup,  and  this 
is  repeated  two  or  three  times  until  the  syrup  is  thick  and  the 
ginger  bright  and  nearly  transparent. 

The  following  is  given  as  a  superior  method  of  preparing  pre- 
served ginger : — "  Pour  boiling  water  on  the  ginger,  and  let  it  steep 
for  a  day  and  night,  then  peel  and  pare  away  all  discoloured  and 
hard  parts.  Boil  a  syrup  of  1  pound  of  lump  sugar  to  6  pints  of 
water  (this  is  for  12  pounds  of  ginger).  Put  the  ginger  into  a 
stone  jar  and  pour  the  thin  boiling  syrup  on  it,  let  this  stand  for  a 
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I  week  or  ten  days,  then  draw  off  the  syrup  aod  throw  another, 
lexactly  the  saiue  tiuantity  aa  the  lai^t,  again  boiling,  over  the 
[ginger ;  let  this  stand  for  another  week,  then  throw  ofl'  the  second 
[syrup  and  drain  the  ginger  well  on  a  hair  sieve,  return  it  to  the 
Jar,  and  pour  over  it  the  final  syrup  made  as  follows : — 12  pounds 
of  loaf  sugar  to  12  pints  of  boiling  water ;  stir  till  the  sugar  is 
.  dissolved  for  fear  it  should  settle  and  burn,  then  boil  till  it  is  as 
'thick  as  good  honey  and  drops  slowly  from  a  silver  spoon  ;  now 
pour  boiling  water  over  the  ginger  and  let  it  stand  till  cold,  when 
it  can  be  put  into  the  bottles  or  jars  in  which  it  is  to  remain.  Put 
in  the  pieces  of  ginger  first,  as  close  as  they  will  pack,  then  fill 
right  up  to  the  cork,  to  leave  no  room  for  air.  The  corks  should 
be  new  and  good,  not  old  ones  that  have  been  pierced  by 
corkscrews." 

Candied  ginger  is  also  imported,  in  boxes. 

Soluble  essence  of  ginger.  The  following  is  the  method 
of  preparation  recommended  by  Thresh  : — "  Take  a  strong  tincture 
(1  to  1)  of  finest  Jamaica  gingur  ona  piut,  add  in  small  portions  at 
a  time  finely-powdei^ed  slacked  lime,  shaking  vigorously  after  each 
addition,  nntil  the  tincture  ceases  to  lose  colour,  throw  the  whole 
upon  a  filter,  and  pass  through  the  residue  proof  spiiit  imtil  the 
product  measures  two  pints.  Now  add,  drop  by  drop,  dilute 
sulphuric  acid  until  the  rich  yellow  of  the  tincture  suddenly 
disappears,  let  stand  for  twenty-four  hours,  dilute  with  water  to 
fonr  pints,  shake  with  a  little  powdered  pumice  or  silica  (by  no 

ins  lime  or  magnesia),  and  filter  at  0'*  C.  if  possible.  The 
rcUionale  of  the  process  is  as  follows : — 

Ls  may  be  gathered  from  a  consideration  of  the  constituents  of 
ginger  root,  the  alcoholic  tincture  will  contain  besides  the 
extractive,  soluble  in  water,  which  need  not  further  be  considered, 
essential  oil,  neutral  resins  («  and  0),  gingerol,  and  small 
quantities  of  the  red  fat  (?  wax)  and  pecidiar  extractive,  insoluble 
in  ether.  Upon  agitating  the  tincture  with  lime,  the  greater  part 
of  the  a  and  0  resins  is  removed,  and  by  addition  of  the  acid  the 
lime  which  has  entered  into  solution  is  precipitated.  The 
addition  of  water  precipitates  the  neutral  resin,  wax,  fat  and 
peculiar  extractive,  and  unless  the  finger  from  which  the  original 
tincture  was  prepareil  was  poor  in  oil,  the  excess  of  volatile  oil 

*  Jomnal  of  the  Society  of  Arts,  tSth  Mfty,  1892, 
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also.  As  in  probably  all  cases  the  soluble  essence  is  saturated 
with  essential  oil,  the  final  filtration  must  be  effected  at  a  lower 
temperature  than  any  to  which  the  essence  is  likely  to  be  expoeei 
The  product  as  thus  obtained  is  very  pale  in  colour,  but  ifi 
darker  essence  is  preferred  it  is  only  necessary  to  add  one  or  two 
drops  of  solution  of  potash  to  give  an  alkaline  reaction,  when  the 
rich  orange  tint  due  to  the  action  of  the  alkali  upon  the  remainder 
of  the  ^  resin  will  be  immediately  produced."  The  el^ant 
preparation  has  been  found  very  useful  for  the  manufacture  of 
aerated  water. 

Grains  of  Paradise. 

These  seeds,  above-mentioned  as  having  an  aromatic,  pungent 
titste,  reminding  of  the  odour  of  Galangal,  are  the  produce  of 
Amovium  Mdeguctay  Eoscoe,  an  herbaceous  perennial  plant  of  tbe 
same  Natural  Order  as  Ginger,  three  to  five  feet  in  height,  nativB 
of  Guinea,  and  widely  distributed  in  western  tropical  Africa, 
being  found  near  the  coast  from  Sierra  Leone  to  the  Congo.  Tbe 
part  of  the  coast  known  as  the  "  Grain  Coast,"  or  "  Pepper  Coast," 
by  reason  of  its  production  of  "  Grains  of  Paradise,"  is  situated 
between  Liberia  and  Cape  Palmas.  The  Gold  Coast,  where  these 
seeds  are  chiefly  forwarded  to,  is  more  eastward,  in  the  Gulf  of 
Guinea.  The  plant  is  grown  in  other  tropical  countries,  and  has 
succeeded  in  Guiana  (Demerara). 

The  word  "  Meleguetta,"  which  is  sometimes  spelt  in  other 
ways,  is  the  African  name  of  the  seeds,  although  Humboldt 
accounts  for  the  word  as  a  derivation  from  the  Indian  word  Malaga^ 
meaning  Pepper,*  in  fact ;  these  seeds  also  bear  the  English  name 
"  Melegueta  Pepper,"  besides  that  of  "  Guinea  grains."  The  name 
Melegueta  Pepper  is  not  exclusively  applied  to  these  seeds,  but  is 
used  to  designate  the  fruit  or  seeds  of  several  Zingiberaceous 
plants,!  ^s  well  as  to  Pimento  and  Allspice. J 

The  plajit  is  totally  distinct  from  the  Amoviuvi  Granum 
Parrtrfisi  of  Linnaeus, Hooker,§  AfzeliusHandSmith.lT  TheAmomum 

•  Examen  critique  de  1'  Hist,  de  la  g6o<jraphie,  i.  p.  257. 
t  Phann.  Journ.  [i.]  ii.  p.  443. 

:;:  Ortega,  Hit^to.  nat.  de  la  Malagueta,  6  Piinenta  de  Tavasco. 
§  Hooker's  Journ.  of  Bot.  and  Kew  Misc.,  vi.  p.  295. 
II  Hemedia  Guineensia  Tjpsaliie,  p.  71. 
H  Rces'  Cy.  Art.  Mellegetta  and  Sup.  Art.  Aniomum. 
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[escribed  by  Smith  as  A.  graiw.  Paradisi  is  identical  with  A. 
vcaptim  of  Sims,  aud  the  same  wood  block  used  to  illustrate 
mith's  plaut  was  used  by  Pereira*  to  illustrate  Hooker's  plaat. 
Cta  seeds  are  highly  aromatic,  but  do  not  possess  the  pungency  of 
'he  real  grains  of  Paradise, 

A  figure  of  A.  Mdtguda,  published  by  Roacoe  iu  his  "  Monan- 
Wan  Plants  of  the  order  Scitamineit,"  was  drawn  from  a  plant 
taised  and  flowered  in  the  Botanical  Garden,  Liverpool,  from  a 
•eed  of  Melegueta  Pepper  or  Grains  of  Paradise  of  the  shops.  The 
deutity  of  the  true  plant  with  Roscoe's  representation  of  it  haa 
mce  been  confirmed  by  Daniel  Hanbury,  who  statesf  having 
requently  germinated  the  seeds  of  the  Grains  of  Paradise  of 
ommerce,  and  not  only  flowered  the  plants  so  obtained,  but  even 
latured  the  seeds,  thus  deciding  a  question  so  long  discussed  by 
wtanists.  A  figure  of  A.  MtUgiieta  Eoscoe  is  given  by  Pereira,  in 
B  Mat.  Med.  ii.,  pt.  1,  p.  245,  and  a  more  recent  illustratiou  is  to 
le  found  in  Bentley  and  Trimen's  Med.  Plants,  t.  268. 

The  plant  has  a  long,  slender,  twisted,  branched,  horizontal 
hizome,  surrounded  with  numerous  large,  loose,  persistent,  blunt, 
heathiug  bractes.  The  leaf-bearing  barren  stems  are  from  three  to 
ive  aud  even  six  feet  high,  erect,  straight,  slender  and  completely 
inclosed  in  the  very  long  leaf-sheatha.  The  leaves  are  veiy  large, 
idteniate,  distichous,  sheathing,  the  sheaths  split  throughout, 
very  long,  close,  striate,  quite  smooth,  rounded  at  the  top,  and 
lerminating  in  a  short  roundini  ligule  ;  the  blade  (wanting  in  the 
lower  leaves)  six  to  nine  inches  long,  lanwolate  oblong,  attenuated 
kt  the  apex,  narrow  at  the  base,  entire,  convolute  in  vernation, 
30idrib  narrow  and  prominent,  lateral  veijis  very  fine.  The  scape 
B  radical,  rising  but  very  slightly  aljove  the  surface  of  the  soil  and 
ivered  at  the  base  with  five  or  seven  imbricated,  ovate,  concave, 
iiointed  and  somewhat  cuspidate  bractes.  The  calyx  is  cylindrical, 
of  one  leaf,  green,  spotted  with  red.  The  very  large  cylindrical 
flowers  are  waxy  in  appearance,  delicately  beautiful  and  expanding 
^,in  a  double  border,  the  outer  one  in  three  sections,  the  middle  or 
u-gest  of  which  is  ovate,  the  other  two  linear  and  opposite.  The 
■nit  is  a  cylindrical,  coriaceous  capsule,  yellow,  spotted  with 
range,   or  sometimes  red,  suijported  at  the  base  by  imbricated 
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bractes.  The  size  of  the  different  parts  of  the  plant  varia 
considerable  according  to  the  more  or  less  favourable  conditions  of 
soil  and  climate  in  which  it  grows.  In  Demerara,  where  the  plint 
succeeds  very  well  under  cultivation,  the  fruit  attaias  the  size  of  i 
fine  pear,  whilst  in  some  parts  of  Western  Africa  its  dimensions 
scarcely  exceed  those  of  a  large  almond;  a  stunted  appeansce 
which  at  one  tima  led  to  the  belief  of  its  being  a  distinct  variety. 
The  pericarp  is  thick  and  fleshy,  enclosing  a  colourless  acid  pulp  of 
agreable  taste,  in  which  are  lodged  the  numerous  shining,  hard, 
wrinkled,  brownish-red  seeds,  which  are  rather  variable  in  form, 
being  roundish  or  ovate  and  frequently  bluntly  angular.  Tliey  are 
used  by  the  natives  as  a  condiment,  and  in  Europe  for  giving  an 
artificial  sensation  of  strength  to  spirits,  wine,  beer  and  vinegar 
and  a  piquant  flavour  to  cordials  and  liqueurs. 

The  distilled  oil  of  the  seeds  was  known  and  used  medicinally  in 
the  commencement  of  the  seventeenth  century* ;  the  yield  is  very 
small,  only  about  030  per  cent.  It  is  a  neutral  yellow  oil,  of 
agreeable  odour  similar  to  that  of  the  seeds  and  of  the  same 
aromatic  taste,  but  without  the  bitterness.  Its  composition  and 
physiciil  properties  have  been  recorded  as  foUowsf  : — Its  sp.  gr.  at 
15-5<^C.  is  0-825.  It  is  but  slightly  soluble  in  alcohol,  either 
absolute  or  diluted,  but  forming  with  carbon  disulphide  a  clear 
liquid  and  dissolving  iodine  without  explosion.  On  saturating  it 
with  dry  hydrochloric  acid  gas,  no  solid  compound  is  formed.  It 
conunences  to  boil  at  about  236^C.  and  the  greatest  part  distils 
between  257'^  and  258^C.,  leaving  a  thick  brown  residue. 
Examined  in  a  50-millimetre  tube,  the  crude  oil  deviates  the  polar- 
ised ray  l°-9  to  the  left.  The  portion  distilling  above  257^-258^ 
deviates  it  1^-2  and  the  residue  2^  to  the  left.  These  optical 
properties  lead  to  the  conclusion  that  it  is  an  homogenous  body,— 
an  opinion  which  was  corroborated  by  the  results  of  three  elemen- 
tary analyses  which  resulted  in  the  formula  CgoHj^O  or  Cjq 
Hia+CioHigO  (F.  and  H.  in  the  work  cited,  who  further 
observe): — With  a  view  of  ascertiiining  whether  the  seeds  contained 
any  fixed  oil,  ten  grams  were  pulverised  with  quartz  and  exhausted 
with  boiling  ether.  On  evaporating  the  ether,  0*583  gram  of 
brown  viscous  residue  was  obtained,  which  was  almost  odourless, 

•  Porta,  **  De  Distillatione,  Roma»,  1608,  lib.  iv.  c.  4. 
t  F.  anil  H.  Hist,  dea  Drogues,  ii.  p.  459. 
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bat  of  very  strong,  pungent  taste.  As  this  was  entirely  soluble  in 
crystallisable  acetic  acid  and  in  dilute  alcohol,  it  may  be  concluded 
that  it  was  a  resin,  and  that  grains  of  Paradise  do  not  contain  any 
fixed  oil. 

The  pungent  principle  contained  in  Grains  of  Paradise  has  been 
iiokted  and  examined  by  Dr.  Thresh  and  named  FaradoL  Its 
description  was  given  in  a  very  interesting  paper  on  "  The  Pungent 
Principles  of  Plants  "  read  at  the  21st  Meeting  of  the  Pharmaceu- 
tical Conference.*  What  is  meant  by  "  Pungent  principles  "  is  a 
class  of  bodies  destitute  of  odour,  possessing  a  purely  burning 
taste,  and  neither  bitter,  nauseous,  nor  acrid.  The  best  known  drugs 
containing  such  principles  are  cayenne  pods,  the  rhizomes  of  ginger 
and  galangal,  the  peppers,  and  Grains  of  Paradise.  These 
principles  are  readily  soluble  in  50  per  cent,  alcohol. 

Grains  of  Paradise  are  sometimes  met  with  in  the  shops  of 
European  druggists  under  the  name  of  Semina  Cardaviomi  majoris, 
a  name  mentioned  in  the  very  early  European  works  on  pharmacy, 
notably  in  the  "  Thesaurus  Aromatai*iorum,  printed  at  Milan  in 
1496 ;  it  is  there  called  Gardavwmum  majus,  also  ffeil,  the  name 
under  which  the  ancient  Arabian  physicians  described  the 
Amomum  Kororima  or  Cardamomum  majus  of  Matthiolus. 


Angostura. 

True  Angostura  is  the  bark  of  Galipea  Cusparia,  A.  Saint-Hilaire 
(ex  De  Cand.  Prodr.  i.  p.  731).  Syn.  Cusparia  febrifuga, 
Humboldt;  Gaiipea  officinalis,  Hancock;  Bonplandia  trifoliatay 
Willdenow :  Avgostura  trifoliata,  liamer  et  Schultes ;  Galipea 
febrifuga,  Baillon.  Figured  in  Bentley  and  Trimen,  Med.  Plants,  t. 
43. 

The  tree  yielding  this  bark  is  found  in  abundance  on  the  mountains 
of  San  Joaquim  de  Caroni  in  Venezuela  between  the  7th  and  8th 
degrees  of  latitude,  and  is  especially  common  in  the  country  about 
the  gulf  of  Santa  Fe.  It  was  found  by  Hancock  in  the  districts  of 
Tumeremo,  Uri,  Alta  Gracia  and  Gupapui,  which  are  situated  on 
the  east  of  Caroni  river,  and  near  to  its  junction  with  the  Oronoco. 
The  name  "  Angostura  "  appears  to  have  been  originally  applied  to 

*  Phann.  Journ.,  [3]  xv.  p.  20S. 
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it  after  a  district  of  that  name  where  it  was  first  found.  This  tiee, 
of  the  Natural  Order  JRutacecp,  is  described  by  Fliickiger  and 
Haubury  as  being  only  4  or  5  metres  in  height,  with  a  trunk  of 
7  to  10  centimetres  in  diameter ;  other  writers  state  the  height  to 
be  from  50  to  80  feet,  with  a  straight  trunk  crowned  with  a  tuft 
of  foliage,  so  presenting  the  appearance  of  a  palm  tree  when 
viewed  from  a  distance.  The  leaves  are  bright  green,  very 
odoriferous,  and  full  of  glandular  dots.*  They  are  alternate,  ever- 
green, on  stalks  of  about  a  foot  in  length,  and  composed  of  three 
sessile,  oval-lanceolate,  sharp-pointed,  entire,  smooth  folioles  of 
about  the  same  length  as  the  stalk,  but  difiFering  in  length  with 
each  other.  The  flowers  are  in  axillary  and  terminal  bunches; 
white,  or  slightly  tinted  with  pink,  of  about  two  centimetres  in 
length,  having  a  thick  calyx  formed  of  five  white,  short,  unequal 
sepals.  Corolla  five-petaled.  Stamens  five  to  seven,  but  generally 
only  two  are  fertile.  The  fruit  is  formed  of  five  capsules  en- 
veloped by  the  persistent  calyx. 

Complete  details  of  the  microscopic  structure  of  the  bark,  also  of 
the  "  False  Angostura  bark,"  and  tests  for  distinguishing  between 
the  two  are  given  by  the  translators  of  the  Pharmacographia-t 
Under  a  lens  the  transverse  fracture  of  the  true  bark  shows  a 
numl>er  of  white  points  or  minute  lines,  which  are  not  present  in 
the  false  bark  (that  of  Sh*ychnos  Nux  Vo7}iica,)l 

As  met  with  in  commerce,  true  Angostura  bark  is  in  slightly 
([uilled  or  in  flattish  pieces  of  15  centimetres  in  length  at  most,  but 
generally  shorter.  The  flat  pieces  are  2 J  centimetres  or  rather 
more  in  width,  and  ^  of  a  centimetre  thick.  The  edges  are  sharp 
and  bevelled  in  a  very  characteristic  manner,  and  the  internal 
surface  is  easily  capable  of  being  split  into  laminae.  The  outer 
surface  consists  of  a  yellowish  grey  layer,  generally  sufticiently  soft 
to  be  easily  removed  by  the  nail,  exposing  the  blackish-brown 
resinous  under-surface.  The  inner  side  is  light  brown,  its  rough 
and  exfoliated  surface  being  indicative  of  its  tenacious  adhesion  to 

*  It  is  probable  that  an  essential  oil  could  be  distilled  from  these  leaves. 

t  Flucki;]:er  and  Hanbury,  Hist,  des  Drogues,  i.  p.  204. 

t  See  Pharm.  Journ.,  1S36,  p.  662,  also  Pharm.  Joum.  [3],  iii.  p.  663,  and[S] 
iv.  p.  681.  For  figure  of  the  true  bark  see  F.  and  H.  Hist,  des  Drogues,  above 
referred  to,  also  Goebel  und  Kunze,  Pt.  i.,  taf.  ii.,  figs.  1-4.  Details  as  to  the 
means  of  distinguishing,  chemically  and  otherwise,  between  the  two  barks,  are 
also  given  by  Pereira,  in  Mat.  Med.  [ii.],  part  ii.,  p.  1915. 
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Ihe  wood,  fragments  of  which  are  frequently  found  upon  it.    A 

^Ixop  of  nitric  acid  colours  this  inner  side  of  the  bark  a  very  dull 

^|aBd•     The  bark  of  Strychnos  Nux   Vomica,  containing  Brucia  is 

Illumed  a  bright  blood-red  on  the  addition  of  a  drop  of  nitric  acid. 

'|nie  fracture  of  the  true  bark  is  short  and  resinous,  showing  white, 

angular  points  which  are  deposits  of  calcium  oxalate. 

■     The  peculiar  odour  of  Angostura  bark  is  due  to  an  essential  oil, 

'ffiscovered  by  Herzog,*  who  obtained  it  in  the  proportion  of  f  per 

;«ent.     The  absolute  content  of  essential  oil  in  the  bark  has  since 

:been  found  by  Messrs.  Schimmel  &  Co.,  to  be  1*5  per  cent.    The 

'uil  is  yellow,  rapidly  assumes  a  dark  tint  when  exposed  to  the  air, 

'has  an  aromatic  odour  and  taste,  possesses  the  sp.  gr.  of  0*936  at 

16^  C,  is  soluble  in  ether,  alcohol,  petroleum  ether,  chloroform, 

and  glacial  acetic  acid.     It  has  an  acid  reaction.     It  begins  to  boil 

at  153^  C,  the  greater  portion  passing  over  between  200^  and 

220^,  and  on  redistillation  to  a  great  extent  at  203^  C.  (Bekurts 

BUid  Wehring). 

The  bitter  principle  contained  in  the  bark  was  discovered  by 
Saladin  in  1833,  and  termed  Cuspariiie ;  this  is  a  neutral  crystal- 
Line  body,  melting  at  45^  C,  soluble  in  alcohol  and  in  acids,  but 
iparingly  so  in  water,  and  obtainable  by  spontaneous  evaporation 
yr  distillation  in  vacuo  of  the  tincture.  It  is  also  precipitable  by 
tannic  acid.  The  amount  of  this  substance  furnished  by  the  bark, 
Ls  ^  per  cent.,  according  to  Fluckiger  and  Hanbury,  but  some 
observers  have  put  it  higher.f 

Angostura  bark  also  contains  a  hard  and  a  soft  resin,  the  latter 
coloured  dark  red  by  nitric  acid.  A  cold  aqueous  solution  of  the 
bark  treated  with  ferric  chloride,  gives  a  copious  reddish-brown 
precipitate.  Thin  slices  of  the  bark  are  not  coloured  by  a  solution 
of  ferric  sulphate,  consequently  tannin  does  not  appear  to  be 
present. 

Medicinally,  the  bark  is  stimulant  and  tonic.  In  hot  climates 
it  has  been  employed  with  success  in  fevers  of  a  malignant  type ; 
the  dose  being  from  10  to  40  grains  of  the  powdered  bark.  It  is 
also  used  in  cases  of  dyspepsia,  dysentery,  and  chronic  diarrhtx?a, 
but  in  Europe  it  has  fallen  out  of  use,  probably  by  reason  of  the 
risk  of  its  being  adulterated   with  the  poisonous  "  False  bark." 

•  Archiv.  der  Pharm.,  1858,  xciii.  p.  146. 

t  Dr.  Muter,  in  his  "  Organic  Materia  Medica,"  states  the  amount  of  this 
sabstance  to  he  IJ  per  cent. 
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Still,  it  is  largely  used  in  the  manufacture  of  the  aromatic  bitter 
known  as  "  Angostura  Bitters."  This,  taken  in  moderation,  mixed 
with  a  little  sherry  wine,  acts  as  a  tonic  and  stimulant  to  the 
organs  of  digestion.  It  increases  the  appetite  for  food,  remoffo 
flatulence  and  acidity  arising  from  dyspepsia,  and  possesses  the 
singular  advantage  of  not  oppressing  the  stomach  as  Pernviiii 
bark  is  apt  to  do. 

The  name  "  Galipea "  was  framed  by  Aublet  from  the 
vernacular  appellation  in  French  Guiana  of  G.  tri/oliata,  when 
that  species  is  indigenous,*  being  found  on  the  banks  of  the  river 
Orapu.  By  the  inhabitants  of  Guiana  it  is  also  called  "  Ingi' 
Its  leaves  are  trifoliate  and  smooth;  flowers,  corymbose;  peduncfci 
shorter  than  the  leaves ;  flowers,  greenish ;  stamens,  four,  d 
which  two  are  sterile.  This  species  is  a  shrub  of  six  feet  in 
height. 

Other  species  with  compound  leaves  are  : — 

G.  Ossana  (D.  C.  in  M^m.  Mus.  d'Hist.  Nat.,  ix.  p.  149, 1. 10) 
A  shrub  of  6  feet  in  height,  native  of  Cuba,  about  the  Havannah. 
Leaves  trifoliate,  smooth ;  flowers  panicled,  peduncles  longer  than 
the  leaves  ;  flowers  small,  greenish  ;  calyx  5-parted,  sterile  stamena 
5,  fertile  2. 

G.  lasiostemon,  St.  Hil.  Syn.  Lasiostemum  si/lvestre,liea 
et  Mart,  in  Nov.  Act.,  xi.  p.  171,  t.  19.  This  shrub  is  a  native  of 
Brazil,  in  woods  at  Ilheos.  The  leaves  are  trifoliate,  full  of 
glandular  dots  ;  the  young  ones,  petioles  and  branchlets  pubescent; 
racemes  almost  terminal,  erect,  pubescent ;  petals  villous  on  the 
inside  and  pubescent  on  the  outside,  as  well  as  the  calyx ;  stamens 
fringed,  villous,  3  fertile  and  2  sterile. 

G.  aromatica,  Spreng.  Syst.  app.,  p.  91.  Syn.  Baputia 
aromaticay  Aubl.  Guian.,  ii.  p.  670,  t.  272.  Sciuris  aroma/ica,  Vahl 
in  Willd.  Spec,  i.,  p.  153.  This  shrub  is  a  native  of  Guiana,  and 
found  in  the  woods  of  Orapu.  It  is  about  three  feet  in  height, 
with  smooth  trifoliate  leaves.  The  racemes  are  spicate  and 
axillary.  Flowers  greenish  ;  3  sterile  stamens  and  2  fertile.  The 
bark  of  the  trunk  is  aromatic. 

*  Aublet,  His.  de>*  Plantes  de  la  Guiane  FraiK^aise,  ii.  p.  662,  t.  269;  See 
also  De  Jussieu,  in  Memoires  du  Museum  d'Hist.  Nat.,  xii.  p.  493,  t.  23,  Na 
;^4  and  D.C.  in  the  same,  ix.  p.  642  and  148. 


CARDAMOM.  Ill 

G.  heterophylla,  St.  Hillaire.*  This  shrub  is  a  native  of 
Brazil,  in  the  province  of  Eio  Janeiro.  Its  leaves  are  3,  4  and  5 
foliate,  on  long  petioles ;  leaflets  lanceolate,  rather  pubescent  on 
the  middle  nerve ;  racemes  super-axillary,  on  long  peduncles ; 
sterile  stamens  2. 

A  plant  is  described  and  figured  in  the  Botanical  Eegister,  xvii., 
t.  1420,  as  Galipea  odoratissima ;  the  leaves  are  simple,  obovate, 
obtuse  and  on  short  stalks.  The  writer  in  the  Botanical  Eegister 
states  that  a  specimen  of  this  most  fragrant  plant  was  received  by 
the  Horticultural  Society  from  Kio  Janeiro,  and,  as  grown  in 
constant  stove  heat  in  England,  it  attains  the  height  of  about  two 
feet  and  is  covered  nearly  to  the  bottom  with  its  broad,  deep  green 
leaves.  When  in  flower,  the  whole  atmosphere  of  the  hothouse  is 
perfumed  as  if  with  jasmine,  and  the  period  of  blossoming  lasts 
some  time. 

Cardamom. 

Of  the  seeds  of  the  different  sorts  of  cardamoms,  the  most 
esteemed  are  those  contained  in  the  dried  capsules  of  Elettaria 
Cardamomum  Matonf  (Alpinia  cardamoinum,  Eoxb.).  This  is  the 
ElettaH  of  EheedcJ 

Elettaria  is  a  genus  of  ZingiheraceWy  consisting  of  large  perennial 
herbs,  having  much  the  appearance  of  AmoTiium,  but  distinguished 
from  that  genus  by  the  elongated  filiform  tube  of  the  corolla,  by 
the  presenceof  internal  lateral  lobes  in  the  shapeof  very  small  tooth- 
like processes,  and  by  the  filaments  not  being  prolonged  beyond 
the  anther.  All  the  species  are  natives  of  the  tropical  parts  of 
India. 

The  specific  botanical  characters  of  E,  Cardamoviumy  which 
furnishes  the  fruits  known  as  Officinal  Cardamoms,  commercially 
known  as  "  small "  or  "  Malabar  "  cardamoms,  are  as  follows : — 

Ehizomes  thick,  fleshy  or  woody,  and  ringed  with  the  scars  of 
the  attachment  of  previous  leaves,  giving  off"  fibrous  roots  below. 
Stems  perennial,  erect,  smooth,  jointed,  enveloped  in  the  spongy 
sheaths  of  the  leaves ;   from  6  to  9   feet  high.      Leaves  large, 

*  Bulletin  des  Sciences  par  la  Soci^t^  Philoniatique  de  Paris,  1823,  p.  131  ; 
also  St.  Hillaire,  PI.  rem.  Br^s,  p.  131,  t.  12. 

+  Trans.  Lin.  Soc.,  x.  p.  254. 

X  Hort.  Mai.,  xi.  t.  4,  5  aild  6. 
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alternate,  sub-sessile  in  their  sheaths,  entire,  lanceolate,  fine  pointed, 
pubescent  above,  silky  beneath,  length  from  1  to  2  feet  Sheaths 
slightly  villous  with  a  roundish  ligula  rising  from  the  mouth. 
Scapes  several  (3  or  4)  from  the  base  of  the  stems,  resting  on  the 
ground,  flexuose,  jointed,  branched,  from  1  to  2  feet  long.  Branches 
and  racemes  alternate,  one  from  each  joint  of  the  scape,  sub-erect, 
two  or  three  inches  long.  Bractes  solitary,  oblong,  smooth,  mem- 
branous, striated,  sheathing,  one  at  each  joint  of  the  scape, 
embracing  the  insertion  of  the  raceme  or  branch,  and  one  at 
each  of  their  joints.  Flowers  alternate,  short-stalked,  solitary  at 
each  joint  of  the  racemes,  opening  in  succession  as  the  racemes 
lengthen.  Calyx  funnel-shaped,  3-toothed  at  the  mouth,  about 
three-quarters  of  an  inch  long,  striated  with  fine  nerves,  permanent 
Tube  of  corolla  slender,  as  long  as  the  calyx ;  limb  double,  exterior 
of  three  oblong,  concave,  nearly  equal,  pale  greenish-whit^  divisions, 
inner  lip  obovate,  much  larger  than  the  exterior  divisions,  some- 
what curled  at  the  margin  with  the  apex  slightly  3-lobed,  marked 
chiefly  in  the  centre  with  purple  violet  stripes.  Filament  short, 
erect.  Anther  double,  einarginate.  Ovary  oval,  smooth ;  style 
slender  ;  stigma  funnel  shaped.  Capsule  oval,  somewhat  S-sided, 
8-celled,  3-valved.     Seeds  many,  angular. 

This  plant  grows  abundantly,  both  wild  and  cultivated,  in  the 
mountainous  forests  north  of  the  Kanara,  Coorg  and  Wynaad  on 
the  Malabar  coast,  at  altitudes  of  from  2500  feet  to  nearly  5OO0 
feet  above  the  level  of  the  sea.  In  1888  the  crop  occupied  899 
acres.  The  cardamoms  of  the  Wynaad,  which  are  esteemed  the 
best,  are  cultivated ;  the  spots  chosen  for  the  cardamom  farms  are 
called  Ela-Kandyy  and  are  either  level  or  gently  sloping  surfaces 
on  the  highest  range  of  the  Ghauts  after  passing  the  first  declivity 
from  their  base.*  It  grows  in  a  perfectly  wild  state  in  the  forests 
of  Anamalai,  Cochin,  and  Travancore,  and  between  Travancore  and 
Madura  ;t  also  at  certain  places  in  the  hills  which  form  the  lower 
part  of  the  Ghaftts  in  Cadutinada  and  other  northern  districts  of 
Malayata.J  Before  the  coniniencenient  of  the  periodical  rains  in 
June,  the  cultivators  of  the  cardamom  ascend  the  coldest  and 
most  shady  sides  of  a  woody  mountain  ;   a  tree  of   uncommon  size 

*  Trans.  Lin.  Soc,  x.  p.  237. 

t  Hamilton  [Buchanan],  Journey  through  Mysore,  Canara  and  Malabar, 
ii.  p.  330. 

X  Hjimilton  op.  cit.,  ii.  p.  510. 


CARDAMOM,  113 

Btl  weight  is  then  sought  after,  the  adjacent  ground  is  cleared  of 
9  and  weeds  and  dJHencmubereJ  of  the  roots  of  the  brushwood. 
be  tree  is  then  felled,  and  the  earth  being  sliaken  and  loosened 
f  tlie  shock,  sends  forth  young  cardamom  planta  in  about  a 
tenth's  time,  they  being  produced  from  dormant  seeds  scattered 
1  the  spot  or  washed  thither  by  mius  from  adjacent  parts.  (Thia 
irious  process  of  inducing  spontaneous  germination  is  of  course 
oly  effectual  with  the  seeds  of  certain  plants  possessing  the 
Dwer  of  retaining  their  vitality  in  the  earth  for  a  long  period  and 
ermiaating  under  favourable  climatic  change.) 

The  shrub  continues  to  grow  until  after  the  early  rains  of  the 
burth  year,  in  February,  when  it  has  reached  its  utmost  height, 
irhich  varies  from  6  to  9  feet  ;  four  or  five  tendrils  are  now  seen 
0  spring  from  its  stem  near  the  root,  and  afterwards  the  fruit  is 
^rchluced,  which  is  gatliered  the  following  November,  and  requires 
5  other  preparation  than  drying  in  the  sun.  The  fruit  is  annually 
Bollected  iu  this  way  until  the  seventh  year,  when  it  is  usual  to 
cut  the  plant  down,  and  from  the  stump  other  sprouts  arise  in 
the  course  of  the  next  monsoon,  which  grow,  flourish  and  are  culti- 
inited  as  before. 

Although  the  cardamom  plant  grows  wild  in  the  forests  of 
iouthern  India,  where  it  is  commonly  called  Kachi,  the  bulk  of 
tiie  fruits  of  commerce  are  supplied  from  plants  more  carefully 
cultivated  than  above  described.  The  method  of  cultivation  varies 
rith  the  locality.  In  the  forests  of  Travancore,  Coorg  and 
jTynaad,  where  the  plaut  is  known  to  the  natives  as  Ailum  chMy 
the  Ailum  shrub ;  the  word  is  a  corruption  of  the  Sanskrit  name 
(  the  plant  Eld),  the  cultivatora  seek  out,  before  the  commence- 
ment of  the  rainy  season,  a  suitable  locality  on  the  mountain  side 
where  the  plant  grows  wild,  under  the  shade  of  trees  which  do  nob 
ihed  their  leaves.  The  ground  is  then  to  some  extent  cleared  to 
lllow  the  plants  room  for  growth,  and  during  the  season  they  will 
tttain  u  height  of  from  12  to  24  inches.  The  ground  is  then  again 
(Jearcd  of  weeds  and  fenceil  round.  The  plants  will  commence  to 
flower  in  about  two  years  from  the  time  of  first  clearing  the 
ground,  and  five  months  later  some  of  the  fruits  will  have  ripened, 
but  the  greater  part  of  them  require  a  year  to  mature.  The  plants 
will  continue  productive  for  six  or  seven  years.  A  plantation  of 
484  8(|iuire  yards  (or  a  tentli  of  an  acre)  will  yield  on  an  average 
12j|  lbs.  per  year  of  pods,     In  an  acre  of  forest  land  four  such 
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clearings  can  be  planted.*  Ludlow,  Assistant  Conservator  ol 
forests,  states,t  that  an  acre  of  forest  only  produces  28  Ibs-d 
cardamoms  annually ;  he  avers  that  the  plants,  which  grow  in  the 
forest  clearings  of  Coorg,  are  mostly  wild  and  of  the  same 
spontaneous  sort  of  growth  as  is  developed  by  plants  in  clearings 
in  European  forests. 

A  writer  in  "  The  Planter's  Gazette,"  states  that  the  yield  on 
good  soil  in  Ceylon  is  about  130  lbs.  per  acre. 

The  work  byElliot,above  referred  to,  contains  valuable  informarion, 
acquired  by  personal  experience,  concerning  this  cultivation,  such 
as  may  ensure  success  to  Colonists  engaging  in  it,  and  he  considers 
it  a  branch  of  industry  worthy  the  attention  of  Europeans. 

The  following  details  were  communicated  to  Messrs.  Fluckiger 
and  HanburyJ  by  Col.  Beddome,  Conservator  of  Forests  of  Madras; 
information  being  also  communicated  to  them  by  Dr.  Brandis, 
Inspector  General  of  Indian  Forests,  and  Dr.  King,  Director  of  the 
Botanic  Garden,  Calcutta,  and  probably  embodied  in  their  valuabk 
work  : — "  The  cardamom  is  grown  in  shady  localities  on  the  lower 
slopes  of  the  Pulney  mountains,  near  Dindigul,  at  an  elevation  of 
between  4,000  and  5,000  feet  above  the  sea.  In  the  dense  and 
always  humid  forests,  known  by  the  name  of  Sholas,  the  natives 
make  clearings  by  burning  all  the  underwood  from  beneath  the 
trees  and  cutting  down  the  smaller  trees.  The  young  caniamom 
plants  then  soon  appear  on  the  surface  of  the  bare  soil,  and  when 
they  have  attained  a  few  inches  in  height  are  transplanted,  either 
singly  or  in  couples  to  beneath  the  shade  of  large  trees.  They  do 
not  bear  fruit  until  five  years  old.  (The  temperature  of  the 
cardamom  region  averages  22^  C,  and  the  annual  rainfall  119 
inches)/' 

In  the  north  of  Kauara  and  in  the  west  of  Mysore  the  cardamom 
is  cultivated  in  the  Areca-nut  plantations.  The  young  seedlings 
are  planted  beneath  the  shade  of  these  palms  and  bananas.  They 
are  said  to  produce  fruit  from  the  third  year.  The  fruit  of  the 
cardamom  begins  to  ripen  in  October  and  the  harvest  is 
gathered  during  the  first  two  or  three  months  of  the  drj'  season. 

*  Report  on  the  Administration  of  Coor^  for  the  year  1872-73,  Ban^lore, 
1873,  p.  44. 

t  Elliot.     Experiences  of  a  Planter  in  the  jungles  of  Mysore,  London,  1871, 
pp.  11,  201,  209. 

X  Hist,  ties  Dro;*ues,  ii.  44G. 
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^e  whole  of  the  fruits  on  one  stalk  doiiotmatiiresiiiniltaneously.but 
be  ripe  aud  unripe  are  all  etit  together  with  the  stalk,  and  in  that 
tate  dried  ;  of  course  to  the  detriment  of  the  crop.  This  is  done 
nrtly  to  avoid  the  fruit  being  eaten  by  serpents,  frogs  aud  squirrels, 
Kjuid  partly  to  prevent  the  dehiscence  of  the  capsules  which  takes 
Jjplace  at  the  time  of  complete  maturity.  In  some  plantations, 
lowever,  the  harvest  is  collected  in  a  more  rational  way. 

As  soou  as  gathered,  the  fruit  is  conveyed  to  the  drying  sheds 
md  left  exposed  tor  a  fuw  days  on  mats.  Tliey  are  then  detached 
torn  the  stalks  aud  the  desicwition  ajnipleted  by  suspeudiug  them 
n  flat  baskets  over  a  yenlle  slow  fire.  lu  Coorg  the  poda  are 
[ticked  from  the  stalks  previous  to  drying,  which  is  effected 
intirely  by  exposure  to  the  sun. 

A  writer  in  the  "Tropical  Agriculturist,"  1st  March,  1888, 
jeferring  to  the  methods  above-described  for  forming  a  cardamom 
plantation,  says ; — "  The  spontaneous  way  in  which  the  plant  was 
"tor  a  long  time  supposed  to  he  cxchisivdi/  produced,  viz.,  from  the 
■oncusaion  of  the  ground  occasioned  by  the  fall  of  a  lai^e  tree 
{elled  over  it,  was  probably  a  cuuning  idea  suggested  by  the 
interested  motives  of  those  who  were  the  fortunate  holders  of  the 
cardamom  hills  and  habitats,  but  there  is  no  question  of  the  fact 
that  cardamoms  can  be  reared  from  seed  sown  in  shaded  nurseries 
in  the  ordinary  way,  or  from  the  division  of  the  rhizome  into  parts 
containing  young  shoots  or  eyes  lit>  for  development  into  them. 
The  former  ia  undoubtedly  the  quickest  way  of  forming  a  planta- 
tion ;  although  it  must  be  admitted  the  seed  is  singularly  slow  in 
ininating,  taking  never  less  than  three  and  often  as  many  as 
five  months,  before  the  little  spikes  show  thomselves  above  ground. 
"Within  a  year  from  this  time  the  plants  will,  with  careful  culture, 
bave  attained  a  suihcieut  size  to  be  planted  out  into  pits  dug  for 
their  reception  in  the  shade  of  the  forest,  suitably  prepared  by 
trenching,  and  the  thorough  extirpation  of  root  and  brancli  of  the 
brush-wood  occupying  the  surface.  A  moderate  degree  of  shade 
and  any  amount  of  moisture  are  the  climatic  conditions  most 
favourable  fur  the  plant's  luxuriant  growth.  It  the  shade  be  too 
profoimd,  the  stalks  which  spring  from  the  rhizome  will  l)e  but 
few  in  number,  but  if  sunlight  be  moderately  admitted,  they  will 
increase  amazingly,  often  exceeding  70  in  number ;  yet,  if  exposed 
to  sunshine  for  more  than  an  hour  or  two  daily,  the  plant 
languishes   and  eventually  dies  out.     Each   atalk  throw.s  out  a 
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scape,  var}-ing  in  length  from  IJ  to  2A  {not,  on  which  the  fniil  is  1 
prodiiceil  in  the  form  of  capsules  arranged  in  an  alternate  mannn 
at  a  distance  of  2^  inches  from  each  other.  In  its  aatural  climai^ 
and  Boil,  a  sandy  loam  devoid  of  clay,  the  plant  begins  to  Iwar  in 
the  second  year,  and  yields  a  full  crop  in  the  fourth  year.  Owinj 
to  the  Itti^e  amount  of  moisture  contained  in  the  vegetable  tissue 
of  the  capsiilee,  one  pound  of  the  green  fniit  reduces  down  to  one 
quarter  and  sometimes  one-fifth  of  a  pound  when  fully  drieii. 
Each  stalk,  as  it  completes  its  functions  in  bringing  its  scape  lo 
maturity,  is  succeeded  by  another  stalk  sprouting  from  the  pareul 
root,  which  begins  to  bear  in  the  course  of  a  year ;  and  in  this 
order  the  growth  proceeds  with  successive  renovations  until  the 
plant  attains  its  ultimate  span  of  existence,  the  extent  or  duration 
of  which  is  not  accurately  known  to  the  writer."  "  The  process 
cardamoms  are  put  through,  called  "  bleaching,"  is  a  tedious  one, 
and  if  left  to  agents,  particularly  costly.  It  is  done  by  exposing 
tbem  to  the  fumes  of  sulphur  in  closed  receptacles,  a  process  which 
has  the  effect  of  transforming  their  dingy  grey  into  a  delicate  pale 
straw  colour.  This  may  be  called  one  of  the  tricks  of  the  inuk, 
which,  while  perhaps  it  may  not  appreciably  deteriorate  or  detract 
from  the  quality  or  flavonr  of  the  grains,  captivates  the  public  eye 
and  secures  a  better  price." 

As  regards  the  "bleaching"  of  cardamoms.  Watt,  in  his 
"  Dictionary  of  the  Economic  products  of  India,"  liL  p,  283, 
explains  the  matter  very  differently  :  he  says,  "  Though  local 
taste  appears  to  prefer  them  unbleached,  a  good  market  is  footid 
for  doctored  cardamoms  as  far  as  Bombay  and  Bangalore,  and  for 
this  purpose  a  considerable  proportion  of  the  cardamoms  produced 
in  Kanam  is  taken  to  Haveri  and  iJhiirwar  to  lie  bleached  with 
the  aid  of  the  water  in  the  well  which  is  supposed  to  have  the 
virtues  of  bleaching  and  improving  the  flavour  of  this  fruit.  The 
well  belongs  to  a  Jangam  or  Ling-ayat  priest.  He  makes  no  chat^ 
for  its  use.  though  it  is  said  he  receives  voluntary  presents  from 
the  cardamom  dejilers.  With  a  view  to  ascertain  whether  this 
well  had  really  the  virtues  ascribed  to  it,  samples  of  its  water 
were  subjected  to  analysis  by  Dr.  Lyon,  the  Government  Analyst 
and  Dr.  Cooke,  Principal  of  the  College  of  Science  at  Poena.  Both 
reported  that  the  so-calied  virtues  of  the  water  are  totjilly  fanciful 
The  result  of  their  analysis  is  as  follows : — 
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Total  solids  by  evaporatiou  ...  427'00  Grains  per  Gallon 

Chlorine 11060 

Siilplmric  acid   3638  „ 

Salica 2-59 

Alumina 427 

Lime  6020 

Magnesia    34 '44  „ 

Mr.  E:  C.  Ozanne,  who  in  1885  saw  the  whole  proceaa  of 
WeachinR,  describes  it  aa  follows : — "  Water  from  the  well  is  drawn 
and  taken  to  a  suitable  room.  A  large  earthenware  vessel  is  filled 
with  the  water,  into  which  pounded  Antalkai  (the  fruit  oE  the 
Soap  nut,"  Siipimhis  trifolialiis)  and  Sikilcai  (Acacia  coneinna)  in 
the  proportion  of  2  lbs.  of  the  former  to  J  lb.  of  the  latter  for  about 
every  five  gallons  of  water,  are  placed  and  well  stirred.  Another 
vessel  contains  a  strong  solution  of  common  soap  in  the  water  of 
the  well.  The  mixture  containing  2  lbs.  oE  pounded  soap-nut  and 
J  lb.  of  Sikikai  is  auflicient  for  130  lbs.  of  cardamoms  (5  mans ;  1 
man  =  26  lbs).  Two  women  seated  on  tripods,  place  a  wide- 
tnouthed  eartbeuware  vessel  betweea  them.  Eight  lota-fulls  of  the 
well  water  (of  which  a  large  supply  is  kept  at  liand)  are  poured 
into  the  tub,  and  three  lota-fulls  of  the  soap-nut  Sikikai  mixture 
(the  lota  liolds  about  1  quart).  The  tub  then  receives  a  basket- 
full  of  cardamoms  weighing  10  lbs.  The  two  women  plunge  their 
hands  into  the  tub  and  stir  vigorously  for  about  one  minute,  and 
then  suddenly  rest  Eor  about  the  same  length  of  time,  then  again 
stir  for  another  minute.  A  thick  lather  residta.  This  completes 
the  fii'st  washing.  The  cardamoms  are  baled  out  by  hand  and 
transferred  to  a  basket,  where  they  remain  a  few  seconds  till  the 
water  has  drained  off.  The  basketful  is  received  by  two  other 
women  sitting  on  tripods  with  a  tub  between  them.  This  tub 
contains  7  quarts  of  pure  water,  1  quart  of  the  soap-nut  and 
SikiJ,ai  mixture,  and  one  of  the  soap  solution.  The  cardamoms  are 
stirred  as  in  the  first  washing,  with  the  same  interval  oE  rest,  and 
are  baled  out  into  another  basket.  When  the  water  is  drained  off, 
the  washed  caixlamoma  are  thrown  on  to  a  mat.  The  heap  becomes 
large  aEter  a  Eew  hours'  work.  A  woman  is  exclusively  in  charge 
of  it  and  constauCly  sprinkles  the  well-water  over  it.  She  is 
Telieved  at  night  by  another  woman  who  sprinkles  the  heap  till 
morning,  once  every  half-hour.  Next  day,  when  the  sun  has  risen, 
the  heap  ia  carried  to  the  fiat  roof  of  the  house  and  the  cardamoms 
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are  spread  on  mats  for  four  or  five  hours  to  dry.  The  next  opera- 
tion is  to  nip  off  the  short  stalks.  This  is  done  by  women  sitting 
in  the  house.  Each  woman  has  a  large  pair  of  English  acissoTS. 
She  squats  on  the  floor  and  rests  her  right  hand,  which  holds  the 
scissors,  on  the  floor,  and  feeds  the  scissors  with  her  left  hand 
This  work  is  done  at  an  astonishing  pace.  The  stalk  is  very  small 
and  care  must  be  taken  to  cut  it  off  without  injury  to  the 
cardamom  itself.  I  saw  an  old  woman  nip  90  cardamoms  in  one 
minute.  This  done,  the  sorting  begins.  The  small,  ill-shapen 
cardomoms  are  separated,  and  only  the  well-rounded  ones  packed 
for  export  to  distant  markets.  A  woman  sorts  a  *' man"  per 
diem  (26  lbs.).  Returning  now  to  the  first  process  of  washing. 
The  mixture  in  the  tub,  after  the  first  basketful  has  been  baled 
out,  is  replenished  by  two  or  three  quarts  of  the  well-water  and  a 
second  basketful  washed.  The  tub  is  then  emptied  and  a  fresh 
mixture  made.  The  mixture  for  the  second  washing  also  does  duty 
for  two  basketfuls. 

"  Besides  this  bleaching  process,  cardamoms  are  now  starched. 
Starching  was  first  introduced  at  Sirsi,  where  bleachers  had 
recourse  to  it  as  they  had  to  compete  with  the  bleachers  at 
Haveri,  who  were  experts  in  the  art  of  bleaching  and  had 
established  their  fame  as  such.  The  starched  cardamoms  look 
whiter  than  the  ordinary  bleached  ones  of  Haveri,  and  the 
bleachers  of  Haveri  have  now  taken  to  starching.  The  starch  is 
prepared  by  pounding  together  rice,  wheat  and  country  soap  with 
butter-milk.  The  paste  is  dissolved  in  a  sufiicient  quantity  of 
water,  and  the  solution  sprinkled  over  the  cardamoms  to  be 
starched  as  they  are  being  rubbed  by  the  hand." 

As  met  with  in  commerce  the  Malabar  cardamom  is  an  ovate- 
oblong,  obtusely  triangular  capsule,  of  variable  size,  coriaceous, 
ribbed,  bluntly  triangular,  grey  or  l3rownish-yellow,  opening 
longitudinally  by  three  valves  and  containing  five  or  six  seeds  in 
each  of  its  three  compartments.  The  shrivelled  insipid  pericarp  is 
striated  lengthways.  The  seeds  are  reddish-brown,  wrinkled, 
obtusely  wedge-shaped  and  angular  externally,  somewhat  re- 
sembling the  dark  sort  of  cochineal ;  they  have  a  pleasantly 
aromatic  odour  and  agreeable  taste.  Internally  they  are  whitish. 
Good  cardamom  fruits  should  be  plump  and  heavy,  and  should 
contain  seeds  to  the  extent  of  three-fourths  of  their  weight. 
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Cardamoms  vary  in  size,  shape,  colour  and  aroma.  The  sort 
most  preferred  are  commercially  known  as  "  Malabar  shorts,"  these 
are  shortly  ovoid,  obtuse  at  the  ends,  or  nearly  globular,  from 
three-tenths  to  half-an-inch  in  length.  The  second  sort,  called 
"  Madras  shortlings  "  or  "  Short-longs,"  taper  to  a  point  at  the 
extremities,  are  lighter  in  colour  and  shipped  at  Madras  and 
Pondichery ;  their  length  is  from  seven-tenths  to  three-quarters  of 
of  an  inch.  There  is  a  sort  called  "Long-longs,"  but  they  are 
rarely  imported.  Another  variety  known  as  "  Aleppy  shorts " 
have  a  peculiar  greenish  tint  and  are  imported  from  Calicut  and 
Mangalore. 

Cardamom  seeds  are  best  preserved  in  their  pericarps  until 
required  for  actual  use. 

The  Ceylon  Cardamom  is  the  Elattaria  cardamomum,  Maton, 
var  major*  sometimes  referred  to  as  Var,  13,  and  called  by  the 
Singhalese  EnsaL  The  plant  is  distinguished  by  its  greater  height 
and  the  elongated  shape  of  its  fruit.  It  was  formerly  described  as 
a  distinct  species,  under  the  name  of  Elattaria  major,  but  on 
careful  examination,  it  is  not  found  to  possess  any  botanical 
character  warranting  it  being  pronounced  anything  but  a  mere 
variety  of  the  typical  plant.  It  is  only  known  in  Ceylon.  The 
capsule  is  lanceolate-oblong,  acutely  triangular,  more  or  less 
curved,  with  flat  and  ribbed  sides,  about  an  inch-and-a-half  or  two 
inches  long  and  about  one-third  to  a  quarter-of-an-inch  broad. 
At  one  extremity  is  sometimes  found  the  long,  cylindrical, 
permanent,  3-lobed  calyx,  and  at  the  other  end  the  fruit-stalk, 
which  is  sometimes  branched.  The  pericarp  is  coriaceous,  tough, 
of  a  dirty  white  or  yellowish  ash  colour,  3-celled.  The  seeds  are 
larger  and  more  numerous  than  in  the  Malabar  variety,  and  are 
angular,  rugged,  of  yellowish-red  tinge  and  a  peculiar  odour  and 
taste  very  distinct  from  the  foregoing,  having  some  resemblance  to 
that  of  mace  and  elemi. 

It  should  not  be  confused  with  the  "  Greater  cardamom  "  of 
Bengal  and  Nepal,  which  is  the  Amxymum  subtdatum,  hereafter 
described. 

The  total  area  of  land  in  India  under  cardamom  cultivation 

*  Dr.  TrimeD,  Systematic  Catalogue  of  the  Flowering  Plants  and  Ferns  of 
Ceylon. 
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cannot  be  definitely  determined,  though  it  may  be  aflBrmed  thii 
the  crop  is  chiefly  raised  in  the  portion  of  the  mountainous  tiart 
of  the  southern  or  south  western  extremity  of  the  Peninsuk 
The  chief  districts  in  the  Madras  Presidency  under  this  crop  ha^e 
been  estimated  as  follows: — District  of  Madura,  1885-6,  1,200 
acres ;  1886-7, 1,000  acres;  and  1887-8, 1,800  acres.  South  Kanan, 
1885-6,  1,000  acres ;  1886-7, 1,800  acres;  and  1887-8,  1,400  acwi 
Malabar,  1885-6,  1,500  acres:  1886-7,1,800  acres;  and  1887-8, 
2,000  acres.  In  Mysore,  cardamoms  are  mainly  grown  in  the 
Kadur  district,  the  area  under  the  crop  having,  in  the  correspond- 
ing years  to  the  above  been  1,600,  2,300  and  2,000  acres.  Li 
Coorg,  the  crop  rarely  occupies  much  over  300  acres.  Thus,  in 
Southern  India,  according  to  the  published  statistics,  there  were 
5,590  acres  in  1885-6  and  7,700  acres  in  1887-8. 

As  regards  the  Ceylon  production,  the  export  from  Colombo  and 
Galle  in  1888  was  287,724  lbs. ;  in  1889,  361,224  lbs. ;  in  1890, 
387,940  lbs. ;  the  estimated  total  harvest  of  1891  is  estimated  al 
400,000  lbs. ;  three-fourths  of  that  amount  being  produced  in  die 
Kangala  district. 

Oil  of  cardamom  seeds  is  largely  distilled  in  (Jermany,  prin- 
cipally, if  not  entirely,  from  Elettaria  cardamomum; 

The  yield  from  the  Ceylon  fruit  being  2*5  to  6  per  cent. 
That  from  the  Madras  „         4*5  to  8        „ 

„  „         Malabar         „  4*2  „ 

Siam  „  4-3 

The  average  sp.  gr.  of  essential  oil  of  Elettaria  cardamom  is  0*902 
at  10^ ;  0-900  at  15^  and  0*897  at  20^  C.  Fliickiger  gives  its 
contitutional  formula  as  Cj^  H^o  03,and  remarks  that  the  water 
passing  over  during  its  distillation  contains  acetic  acid. 

The  seeds  also  contain  10  per  cent  of  fixed  oil. 

Korarima  Cardamom  which  is  the  Cardamomum  majm  of 
Valerius  Cordus,*  Matthiolus,  Geoffrey  ,f  Smith  J  and  Geiger.§ 

Pereira's  information,  furnished  by  Royle,  and  by  Johnston 
indicate  that  this  cardamom  is  supplied  principally  from  Guraque 

*  Hist.  Plant.,  lib.  vi.  cap.  xxviii. 
t  Mat.  Med.,  ii.  p.  366. 
X  Rees'  Cy.  Art.,  **Mellegetta." 
§  Handl).  d.  Pharm.  Bd.  ii. 
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And  other  countries  situated  in  the  south-western  parts  of 
Abyssinia.  It  is  not  improbable  that  it  is  the  fruit  which  Speke 
saw  growing  in  1862  at  Uganda.*  The  identity  of  the  plant  is, 
however,  doubtful,  and,  as  Muter  observes  in  his  "  Key  to  Organic 
Materia  Medica,"  "  the  natural  history  of  this  class  of  fruits  has 
always  proved  a  difficulty  to  pharmacologists"  (an  observation 
which  could  justly  be  extended  to  many  other  plants  furnishing 
tisefiil  products).  As  stated  by  Pereira,  the  "  Korarima  *  is  brought 
to  the  market  of  Baso  in  southern  Abyssinia  from  Tiimhe,  known 
among  the  native  merchants  as  "  the  country  of  the  Korarima," 
somewhere  about  9^  N.  lat.  and  35^  E.  long.  It  is  carried  to 
Massowah,  the  port  of  northern  Abyssinia  on  the  Eed  Sea  and 
exported  from  thence  to  India.  The  capsule  is  ovate,  pointed, 
•flattened  on  one  side,  striated,  with  a  broad  circular  umbilicus  or 
scar  at  the  bottom,  around  which  is  an  elevated,  notched  and 
corrugated  margin.  Some  authors  who  have  mistaken  the  base  of 
the  capsule  for  its  summit,  have  compared  the  shape  to  that  of  a 
fig.  The  seeds  are  rather  larger  than  Grains  of  Paradise,  roundish, 
or  somewhat  angular,  abrupt  at  the  base,  olive-brown,  with  an 
aromatic  flavour  analogous  to  that  of  the  Malabar  cardamom,  but 
totally  devoid  of  the  vehemently  hot  taste  of  the  Grains  of  Para- 
dise. 

A.  cardamomum,  Lin.,  sp.  pi.  2.  ed.  i.  8,  furnishes  the 
"  Bound  "  or  "  Clustered  Cardamom  "  which  is  the  Cardamomum 
minus  of  Eumphiusf  the  afitofiov  of  Dioscorides,J  and  the  Amomi 
uva  of  Pliny.  §  The  plant  is  a  native  of  Cam  bodge,  Siam,  Sumatra 
and  Java.  Its  fruit  is  an  article  of  commercial  importance  in  the 
far  East;  the  shipments  from  Bangkok  being  almost  entirely  to 
Singapore  and  China.  The  fruit  is  globular,  varying  in  size  from 
that  of  a  black  currant  to  that  of  a  cherry.  It  is  roundish  or 
roundish-ovate,  with  three  convex  rounded  sides  or  lobes,  more  or 
less  striated  longitudinally,  yellowish  or  brownish-white,  sometimes 
with  a  red  tint.  The  seeds  are  brown,  angular,  cuneiform, 
shrivelled,  aromatic  and  camphoraceous    in  flavour    and  odour; 

*  Journal  of  the  Discovery  of  the  Source  of  the  Nile,  p.  648  (appendix). 

t  Amb.,  V.  p.  152,  t.  65,  f.  i. 

X  Lib.  i.  cap.  xiv. 

§  Hist.  Nat.,  lib.  xiL  cap.  xxviii.  ed.  Valp.     Pereira  Mat.  Med.,  ii.  pt.  i. 
p.  243. 
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they  are  used  as  a  substitute  for  the  true  cardamom  of  Malabu; 
which  they  very  much  resemble.  Its  perennial  root  is  creeiHif 
under  the  surface  of  the  soil  like  tliat  of  ginger,  but  smaller,  ks 
fleshy,  more  ligneous  and  white ;  from  which  descend  and  spread 
many  fleshy  fibres.  The  stems  are  biennial,  rising  obliquely  to  the 
height  of  two  or  four  feet,  about  as  thick  as  a  stout  rattan,  invested 
in  the  smooth  deep  green  sheaths  of  the  leaves.  The  leaves  att 
alternate,  bifarious,  short-petioled  on  their  smooth  stem-clasping 
sheaths ;  from  broad-lanceolate  below  to  narrow-lanceolate  at  tq>, 
entire  and  smooth  on  both  sides  ;  point  long  and  very  fine ;  length 
from  six  to  twelve  inches.  The  spikes  are  radical,  sessile,  oblong 
appearing  amongst  the  stems,  half  immersed  in  the  earth,  loosely 
imbricated  with  one-flowered,  lanceolate,  acute,  villous,  nen'ous, 
scariose,  ash-coloured  bractes  ;  when  old,  their  brittle  tops  are  often 
broken  off.  Besides  the  exterior  one-flowered  bractes  just  men- 
tioned, there  is  an  inner  striated,  downy,  scariose,  two- toothed 
tubular  one,  inserted  round  the  base  of  the  germ.  The  flowers  open 
in  succession  and  are  not  very  conspicuous.  The  calyx  is  cla\'ate, 
tubular,  downy,  three-toothed,  length  of  the  tube  of  the  corolla 
wliich  is  slender  and  slightly  incurved.  The  exterior  border  of  the 
corolla  is  sub-equally  diWded  into  three  pellucid  divisions.  The 
lip  or  inner  border  is  rather  longer  than  the  exterior  great  border, 
soniewliat  three-lol)ed,  witli  a  crenate  curled  margin ;  the  middle 
lobe  is  yellow,  with  two  rosy  lines  leading  up  to  it  from  the  mouth 
of  the  tube.  The  filament  is  scarcely  half  so  long  as  the  border  of 
the  corolla,  incurved  over  the  mouth  of  the  tube.  There  is  a 
subulate  horn  on  each  side  of  the  base  of  the  filament  (as  in  A» 
maximuvi)  and  nearly  its  length.  The  anther  is  double,  large, 
fleshy,  with  a  large  three-lobed  concave  crest,  the  stigma  rising 
through  a  deep  groove  between  the  two  polleniferous  lobes.  The 
germ  is  downy  and  crowned  with  the  two  nectarial  scales  within 
the  Ijase  of  the  tube  of  the  corolla ;  in  this  species  they  are  short 
and  truncated. 

A.  Maximum,  Eoxb.,  "Flor.  Ind.,"  i.,  p.  41.  "Java 
Cardamoms  "  or  "  (xreat  Winged  Cardamoms."  These  fruits  are 
about  the  size  of  a  gooseberry,  growing  in  bunches  of  30  or  40  on 
a  short  thick  stalk.  Eiich  fruit  is  furnished  with  9  or  10  prominent, 
short,  coarsely  dentate  membranous  wings  about  an  eighth  of  an 
inch  deep,  arranged  in  rows  lengthways.     The  seeds  are  somewhat 
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larger  than  Grains  of  Paradise,  angular,  dull  dirty-brown,  with  a 
shallow  groove  on  one  side,  internally  white,  of  aromatic  taste  like 
cardamoms,  but  less  powerful.  The  leaves  of  this  plant  are 
alternate,  petioled,  lanceolar  and  linear-lanceolar,  acute,  smooth 
above,  villous  beneath,  with  many  large  parallel  veins ;  from  two 
to  three  feet  long  and  about  six  inches  broad ;  when  dry  the 
underside  appears  to  be  more  closely  covered  with  most  beautiful 
soft  seriaceous  down  than  when  fresh.  The  floral  spikes  are 
radical  and  short,  their  flower-bearing  apex  being  only  just  above 
the  earth ;  below  the  flowers  they  are  covered  with  large  oval 
concave  scales.  The  exterior  border  of  the  corolla  is  three-bordered 
as  usual  in  the  genus,  but  in  this  species  they  all  converge  upward 
into  one  helmet  over  the  anther  and  stigma.  The  labellum  is 
entire,  expanding,  oblong,  marked  with  a  yellow  stripe  down  the 
middle,  its  margins  are  waved  and  crenulate.  The  staminal 
filament  is  short.  From  the  mouth  of  the  tube  of  the  corolla, 
opposite  to  its  interior  border,  on  each  side  of  its  insertion,  is  a 
small  homlet.  The  anther  double  or  two-lobed  and  crowned  with 
a  beautiful  broad  semi-lunar  crest.  This  plant  is  cultivated  in 
Java  for  the  sake  of  the  very  agreeable  flavour  of  the  pulp  of  its 
fruit. 

A.  aromaticum,  Eoxb.,  ^'Flor.  Ind.,"  i,  p.  44.  "Bengal 
Cardamoms."  This  species  was  confounded  by  Pereira  with 
A.  cardamomum  Lin.  and  A.  xanthaides,  Wallich,  also  with 
A.  Tnaximum,  Eoxb.,  above  described.  It  is  a  native  of  the  valleys 
on  the  eastern  frontier  of  Bengal,  where  it  blossoms  during  the 
hot  season,  before  the  periodical  rains  begin,  and  the  fruit  ripens 
in  September,  when  it  is  carefully  gathered  by  the  natives  and  sold 
to  the  druggists  as  "  Morung  elachi  "  or  "  cardamom,"  though  the 
seed  vessel  of  this  species  is  very  dissimilar  in  form  to  that  of 
other  species.  The  seeds  however  are  similar  in  shape  and  spicy 
flavour.  The  Bengal  cardamom  is  about  an  inch  in  length,  ovoid, 
and  imperfectly  triangular  and  somewhat  conical  in  shape  ;  its 
lower  extremity  is  roimded,  and,  as  met  with  in  commerce, 
generally  devoid  of  stalk.  On  the  upper  half  of  the  capsule  are 
nine  membranous  wings  which  are  very  apparent  when  the  dried 
capsule  is  soaked  in  water.  The  capsule  terminates  in  a  truncated 
silky  nipple,  never  extending  as  a  tube.  The  pericarp  is  coarsely 
striated  and  of  a  dark  brown  colour,  which  distinguishes  it  from 
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A.  ■mnxiviiim.  Its  three  valves  very  easily  split  opeo, 
from  60  to  80  seeds  arranged  in  the  three  lobes  and  aggh 
together  by  a  sticky  saccharine  pulp  which  constitutes  the  anlln 
enveloping  each  seed.  The  aeecis  are  roundish  oval  or  obo^Tite,  tet 
angular  by  reason  of  pressure  against  each  other  ;  their  odour  ui 
taste  is  very  aromatic  and  caniphoraceous. 

The  roots  of  this  plant  are  tuberous,  as  in  other  species.  Ibf 
stems  are  in  tufts,  more  or  less  oblique  according  to  their  situatkm 
in  the  tuft,  those  in  the  ceutre  being  nearly  erect,  while  on  lit 
outside  they  bend  out  considerably ;  all  are  covered  with  ti« 
sheaths  of  the  leaves;  their  general  height  is  two  or  three  (bA 
The  leaves  are  lanceolate,  acuminate,  smooth,  from  ten  to  Iweln 
inches  long  and  from  two  to  four  broad.  The  spikes  are  radial, 
imbricated,  at  first  clavate,  afterwards  becoming  roundish  as  the 
fruit  matures.  The  pale-yellow  flowers  are  of  medium  size,  each 
emerging  from  the  axil  of  an  oblong,  smooth,  concave  hracte.  The 
calyx  is  cylindric,  entire  or  dentate,  villous  ;  the  corolla  is  formed 
of  a  long  slender  tube  of  three  sub-lanceolate  obtuse  segments,  the 
upper  one  somewhat  recurved  over  the  stamina  and  stigma.  The 
lip  or  hibellura  is  nearly  round  and  is  undivided  ;  it  is  tinged  wilfi 
red  down  the  middle,  having  no  spurs  or  projections  between  it  and 
the  base  of  the  filament.  The  filament  is  linear  and  incun^ed 
The  anther  is  crowned  with  a  three-lobed  crest 

A.  subulatum,  Roxb.  "Flor.  Ind,"  i.,  p.  42,  furnishes  tlH 
"Nepal  cardamom,"  which,  in  the  state  it  is  met  with  on  the  marbt 
very  much  resembles  the  "  Bengal  "  sort,  the  seed  pods  being  of 
the  same  size,  shape,  and  outward  appearance,  the  seeds  also  being 
of  the  same  shape  and  aroma ;  the  principal  diflerence  consists  in 
its  being  surmounted  with  a  tabular  calyx  as  long  or  longer  than 
the  fruit  itself ;  another  difference  being  that  it  frequently  has  t 
short  stalk  attached.  The  plaut  is  a  native  of  the  lower  range  of 
mountains  which  skirt  the  plains  of  Bengal  on  the  north,  where  it 
grows  on  the  banks  of  the  brooks  between  the  hills.  It  is 
cultivated  near  Darjiliug  on  the  Nepal  froutier,  where  it  attains  s 
height  of  from  three  to  five  feet  on  the  well  watered  mountain 
slopes  and  beneath  the  shade  of  trees.  The  racUcal,  compact  spikes, 
which  are  but  little  elevated  above  the  soil,  are  obovate,  with  long 
subulate  bractes  and  dark  red  in  colour.  The  flowers  are  yellow 
and  large,  with  an  oblong  labellum,  the  anthers  are  crowned  wUh 
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,  an  entire  crest.    The  fruits  of  this  species  form  in  clusters  and 
I  fheir  oval  bractes  are  narrower  than  those  of  A.  aromaticuvi, 

'      Amomum  medium,  Loureiro,  Flor.  Cochinch;  Syn.  Alpinia 

■  alba,  Eoscoe ;  Hellenia  alba,  Willd. ;  Heritiera  alba,  Eetz. ;  Languas 

*  mUffare  and  Galanga  alba,  Koenig.*     Specimens  of  this  fruit  are  in 

Hie  Museum  of  the  Pharmaceutical  Society.    It  is  the  "ovoid 

f  China  cardamom,"  described  and  figured  by  Guibourt,t  who  states 

i  that  it  is  identical  with  the  specimen  labelled  Tsao-quo  in  th^ 

Museum  of  Natural  History  in  Paris.    The  dried  fruit  is  about  the 

:  size  and  shape  of  a  nutmeg,  yellowish  grey  (Koenig  says  scarlet 

when  recent).     The  seeds  are  larger  than  in  any  other  kind,  dull, 

angular  and  somewhat  pear-shaped.     In  the  catalogue  of  the 

Museum  of  the  Pharmaceutical  Society  these  seeds  are  stated  to 

have  "  an  aromatic  taste  like  that  of  oil  of  lemon-grass,  but  much 

less  powerful  than  those  of  A.  citratum."    There  is  an  analagous 

fruit  in  the  Museum  of  Natural  History,  Paris,  labelled  QtUt  leu. 

The  plant  grows  in  the  Province  of  Yu-nan. 

Amomum  citratum,  Pereira.  Mat.  Med.,  ii.,  pt.  i.,  p.  251,  fig 
11  O.J  A  specimen  of  this  fruit  in  the  Museum  of  the  Pharma- 
ceutical Society  is  of  a  deep  purplish-brown  colour.  The  seeds  are 
angular,  oblong,  larger  than  those  of  Malabar  cardamoms,  shining, 
brownish-yellow,  and  have  a  large  concave  depression  (hilum)  at 
one  extremity.  The  seeds  have  a  warm  aromatic  flavour  analagous 
to  that  of  oil  of  lemon-grass  or  verbena,  much  more  powerful  than 
in  A,  medium ;  they  are  distinguished  from  the  seeds  of  that  drug 
by  being  silky,  more  shining  and  of  darker  brown  colour.  The 
fruits  in  the  Sloanian  collection  of  the  British  Museum,  marked  in 
the  catalogue  12057  "  Grana  Paradisi,"  belong  to  this  species. 

Amomum  cerum,  Hooker  fil. ;  Syn.  A.  palustre,  Afzelius. 
Figured  and  described  by  Daniell  in  Pharm.  Journ.  [1]  xvi,  pp.  515 
and  516.  The  powdered  seed  is  made  into  an  ointment  and  used 
as  a  perfume  by  the  Timneh  women  in  Sierra  Leone. 

Amomum  macrospermom,  Smith.  The  "Large-seeded 
Guinea  cardamom."    The   fruit.  Zingiber  Mdeguetta,  Ga^rtner  de 

*  Peteira,  Mat.  Med.,  ii.,  pt.  L,  p.  257,  fig.  126;  Pharm.  Journ.  [1],  xiv., 
p.  420,  fig.  9. 

t  Hist,  des  Drogues,  7  edit.,  ii.,  p.  218. 
}  Pharm.  Journ.  [i]  ix.,  p.  313. 
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Fruct,  i.,  p.  34,  t.  xiL,  fig.  i ;  Fructus  Cajuputi,  Trew,  Commercium 
Litterarium   Xurimbergae,   p.  129,  t  1,  fig.  7-11  ;   Cardamomum 
handaense  Martius ;  Mahodboo  of  the  natives  of  Sierre  Leone  and 
Falancupon  in  the  Mandingo  language.     It  is  found  at  Goto,  Cape 
St.  Mary  and  Gambia.     This  fruit  is  ovate,  pointed,  somewhat 
striated,  about  two  inches  long.     It  is  figured  in  Pereira,  Mat 
Med.,  ii.,  pt.  i.,  p.  253.    The  seeds  (semina  cajuputi),  Trew,  are  about 
the   size  of   Grains  of  Paradise,  ovate,  or  somewhat  oblong,  or 
nearly  globular,  polished  and  variously  angular,  of  a  greenish-grey 
or  leaden-grey  colour,  with  an  umbilicated  scar  surrounding  the 
hilum.     The   seeds  yield   a    volatile   oil   by  distillation   in  the 
proportions  of  about  3  drachms  to  a  pound  ;*  this  is  pale  yellow, 
aromatic  and   camphoraceous,   resembling  cajuput  oil,   but  less 
penetrating.     The  white-purplish  flowers  of  the  plant  are  stalked 
(in  this  respect  differing  from  those  of  A,  Mdagueta). 

"  Bastard    Melligetta "    is    the    common    name    of    Amomum 
angustifolium,    Sonn. ;     Syn.   A,  rumorosum  Boj.f ;    A.  Danidl% 
Hooker  fil.      The  drawings  made  from  Daniell's  specimens  are 
reproduced  by  Pereira  in  his  Mat.  Med.,  ii.,  pt.  L,  p.  252.     It  very 
nearly  resembles  A.  Clusii.     It  is  a  native  of  the  Gold  and  Slave 
Coasts,  and  abundant  at  Fernando  Po  and  Clarence  Town.     This 
tall  and  handsome  species  grows  from  8  to  9  feet  high.     The 
flowers   produced   in   June   and  July  are  of  a  beautiful  yellow 
colour,  J  thus  differing  from  the  true  Melligetta  and  other  West 
African  Amoma. 

Other  species  yielding  products  analogous  to  Cardomoms,  little 
known  in  commerce,  and  imperfectly  described  botanically,  are : — 

A,  raceinosum,  Clusius,§  producing  globular  fruit  in  bunches  ; 
a  native  of  the  Moluccas. 

A.  globosum,  Loureiro,  the  "  Chinese  round  cardamom,"  Cao^ 
Kelt,  of.  which  there  are  two  varieties  ;  the  "Large  round" 
and  the  "  Small  round."  i| 

A.  villosum,  Loureiio,  or  "Hairy  China  cardamom"  of 
Guibourt.    Yaiig-chiin-sha,  ^ 

•  Cartlieuser  Dessert.  iionnuUne  select,  physico-chem.  ac  niedicfe. 

t  Pharni.  Jouni.  [L],  xiii.,  p.  639. 

X  Pliarm.  Journ.  [i.],  xii.  p.  72. 

§  Exoticff,  p.  377,  and  Blackwell's  Herbarium,  t.  371. 

II  Guibourt.  Hist,  des  Drogues,  ii.  p.  217. 

%  Pharm.  Journ.  [i.],  xiv.  p.  355,  fig.  4>. 
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A,  XarUhoides,  Wallich,  "  The  Bastard  cardamom  of  Birenah 
and  Siam"*  is  a  native  of  Tenasserim  and  Siam.  For 
many  years  the  seeds  of  this  plant  have  been  taken  out  of 
their  shells  previous  to  exportation  and  shipped  to  London, 
where  they  are  known  on  the  market  as  "  Cardamom 
seeds,"  and  occasionally  Wild  or  Bastard  cardamoms ; 
they  are  also  very  common  in  the  bazaars  in  India.f 
They  also  form  an  important  article  of  commerce  in  Siam. 
They  somewhat  resemble  the  seeds  of  Malabar  cardamoms 
in  appearance,  but  differ  in  odour,  which  is  powerfully 
camphoraceous.  The  spines  on  the  pods  are  larger  than 
on  A,   VUlosum, 

In  the  collection  of  drugs  exhibited  by  the  Chinese  Imperial 
Maritime  Customs  at  the  Philadelphia  Exhibition  in  1876,  were 
Fruits  of  the  "  Bitter-seeded  ca.rdamom,"  catalogued  as  derived  from 
A.  amarum  from  Kwangtung  Province.  The  characters  expressing 
the  Chinese  name  of  this  drug  indicate  its  property  of  strengthen- 
ing the  stomach ;  the  strength  of  which  organ  is  considered  by  the 
Celestials  as  indicative  not  only  of  a  person's  disposition,  but  of  his 
mental  capacity.  The  market  price  of  the  fruit  of  this  species  is 
accordingly  high — 20  dollars  per  pecul  at  Canton ;  the  fruit  of 
A.  globomm  being  quoted  8  J  dollars. 

Much  valuable  information  on  rare  forms  of  cardamoms  is  given 
in  "  Hanbury's  Science  Papers." 

Coriander. 

The  product  known  as  Coriander  "  seeds  "  consists  of  the  dried 
ripe  fruit  of  Goriandnvm  salivitm,  Lin.,  which  is  the  only  species  of 
this  genus  of  Unibellifcrce,  + 

It  is  an  annual  herb,  about  two  feet  in  height,  with  a  branching 
stem.  The  leaves  are  bipinnate,  the  lower  ones  divided  into  broad 
or  wedge-shaped,  deeply-cut  segments,  while  the  upper  ones  are 
more  finely  cut.     The  umbels  have  five  to  eight  rays  without  a 

•  Ibid,  pp.  417,  418,  fig.  67. 

t  Modeen  SheriS,  Supplement  to  Pharnicopocia  of  India,  pp.  44,  270. 

t  Martin,  Flora  rustica,  1. 141;  Morison,  Plantarium  Historia,  iii.,  p.  209, 
Sec.  ix.,  t,  11,  f.  1;  Bentley  and  Triraen,  Med.  Plants,  t.  133  ;  Sowerby,  Eng. 
Bot.  67  ;  Stevenson  and  Churcliill,  Med.  Bot.,  t.  94;  Sibthorp,  Flor.  Graec, 
t.  283;    Baillon,  Hist.  Plant.,  vii.,  figi).  134-8. 
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general  involucre,  and  the  partial  ones  consist  of  only  a  few  small 
bractes  ;  the  flowers  are  wliitish  or  pink.  The  most  chatucteiistic 
feature  is  the  globular  fruit  of  chamois  colour  or  pale  yellow,  abort 
the  size  of  a  white  peppercorn,  which  is  crowned  by  the  teeth  of  the 
calyx,  and  has  no  oil  channels  on  the  outer  surface,  but  two  on  the 
inner  face  of  each  half  of  the  fruit ;  the  ridges  are  five  in  number 
and  rather  indistinct.  As  the  two  carpels  of  which  the  fruit  is 
composed  do  not  readily  separate  one  from  the  other,  beii§ 
protected  by  the  ligneous  pericarp,  the  fruits  must  be  broken  before 
submitting  them  to  distillation.  The  unripe  fruits  possess  the 
intensely  disgusting  odour  of  the  other  parts  of  the  plant ;  it  is 
therefore  necessary  to  await  their  complete  maturity  before 
gathering  them.  The  nature  of  the  chemical  action  producing  this 
modification  in  the  odour  is  not  understood. 

Althougli  a  native  of  the  Levant  and  Southern  Europe,  it  is 
cultivated  and  even  sometimes  found  in  a  half-wild  condition  in 
this  country. 

In  England  the  seeds  should  be  sown  in  September,  in  drills  a 
foot  apart,  preferably  in  a  light  rich  soil.  When  the  young  plants 
appear,  they  should  be  thinned  out  to  a  distance  of  6  or  8  inches 
apart.  In  the  spring,  the  earth  should  be  gently  stirred  with  fork 
or  pronged  hoe,  and  the  weeds  kept  down.  It  is  estimated  that 
from  15  to  20  lbs.  of  seeds  will  set  an  acre.  The  flowers  begin  to 
show  about  June  and  tlie  seeds  ripen  in  August ;  they  must  be 
gathered  with  care  to  avoid  loss  by  dropping.  If  the  seed-bearing 
part  of  the  plants  l)e  clipped  off  and  at  once  put  into  bags,  less  seed 
will  be  dropped  than  by  cutting  down  the  entire  plants.  The  seed 
is  separated  out  by  a  few  strokes  of  a  flail,  a  sail-cloth  being  spread 
beneath. 

The  English  cultivation  is  mentioned  by  Baker  in  Morton's 
Cyclopadia  of  Agriculture,  i.,  p.  545  ;  the  average  yield  from  good 
soil  in  England  is  15  cwt.  per  acre. 

In  India  and  Morocco  it  is  also  largely  grown,  although  the 
fruit  produced  in  those  countries  is  poorer  in  essential  oil  than 
that  grown  in  more  northern  countries.  The  Hindee  name  of 
tlie  plant  is  D'haynya* 

*  Koxb.  Hort.  Beng.,  p.  21,  and  Flor.  Ind.,  ii.  p.  94  ;  Wight,  IlL,  t.  117,  fig. 
9,  and  Icones,  t.  516 ;  Bois,  Flor.  Orient.,  ii.  p.  920. 
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Indian  coriander  is  a  more  elongated  shaped  fruit,  about  twice 
the  size  of  the  European  kinds,  and  of  little  value  to  the  distiller 
by  reason  of  its  small  yield  of  oil.  As  a  cultivated  plant,  it  has 
spread  over  most  of  the  warm  countries  of  the  globe,  Egypt,  Nubia, 
Abyssinia  (where  it  is  much  used),  North  India,  China,  Japan  and 
both  North  and  South  America. 

In  distilling  the  recent  fruit  it  is  necessary  to  be  sure  that  it  is 
all  mature,  as  in  the  unripe  state  it  has,  like  the  whole  plant 
generally  when  fresh,  a  very  offensive  odour,  which  has  been 
compared  to  that  of  bugs. 

.  It  is  estimated  that  the  yield  of  oil  from — 

Thuringian  seed  is  0*6  to  0*8  per  cent. 

Moravian    0*8  „ 

Eussian 0*8  to  1 

Dutch 0-6 

East  Indian    0*2 

Morocco 0*2  to  0*3  per  cent. 

Italian    0*5 

French    04 

Mogodor 0*6  „ 

The  seeds  also  contain  13  per  cent,  of  fixed  oil. 

The  very  pleasant  odour  of  the  ripe  fruit  is  intensified  in  the 
essential  oil.  In  a  dilute  state  the  odour  is  not  very  unlike  that 
of  orange  flowers;  possibly  on  this  account  a  colourless  oil  of 
sweet  orange  is  often  used  as  an  adulterant ;  this  is  detected  by 
the  adulterated  specimen  being  less  soluble  in  alcohol  of  90  per 
cent.* 

An  excellent  indication  of  its  purity  is  the  fact  that  the  pure 
oil  affords  a  perfectly  clear  solution  with  three  times  its  volume 
of  70  per  cent,  alcohol.  The  sp.  gr.  of  pure  oil  of  coriander 
appears  to  vary  according  to  its  origin  between  the  limits  of 
0*874  and  0*882  at  15^  C.  Its  optical  rotation  also  varies  from 
+  4^  to  +  13^t- 

*  See  Ist  Series,  p.  76. 

t  Schimtnel,  Bench t,  October,  1893. 
K 
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The  investigations  of  Semmler  *  show  that  its  principal  con- 
stituent, amounting  to  90  per  cent,  is  an  alcohol,  C^^  H^  ^  O,  whkji 
he  named  Cariandrd;  this  boils  at  194^-198®  and  is  optieallj 
dextro-rotatory,  and  has  a  sp.  gr.  of  0-8679  at  20^  C.     Recent 
investigations  have  been  madef  to  determine  the  nature  of  the 
other  constituents  of  Coriander  oil ;  the  first  portions  that  distilled 
over  on  rectification  with  steam  were  repeatedly  fractionated  with 
the  aid  of  -a  Lebel-Henninger's   column,  and   finally  a    fraction 
was  obtained  boiling  between   156^-160^  C,   with  a  sp.  gr.  of 
0*861  at  15^  C.      In  a  100  m.  m.  tube  this  showed  an  optical 
rotation  of  +  32^  42'.     The  nitrosyl-chloride  compound  yielded 
with  benzylamine,  a  base  with  the  melting  point  of  123^-124® 
C,  so  that  it   evidently  consisted  of   Pinene-nitrolbenzylamine. 
Coriander  oil  therefore  contains  Dextro-pinene,  the  quantity  of 
which  is  estimated  at  about  5  per  cent. 

According  to  a  recent  paper  by  Barbier,J  coriandrol  when 
treated  with   acetic   anhydride,  gives  rise  to  a  dextro-rotatory 
limoneru^  of  which   the   physical    and    chemical   properties  are 
identical  with  those  of  licarene  (a  dextrogyre  variety  of  linalool), 
together  with  an  acetic  ether  of  a  stereo-isomeric  cdcohol  corres- 
ponding to  licarhodol  and  apparently  identical  with  it.      Barbier 
considers    therefore    that    coriandrol    is    but  a   dextro-rotatory 
modification  of  licareol,  diflfering  in  odour,  but  otherwise  possessing 
similar   properties.      The   aldehyde   (citral)   formed    from   it  by 
oxydation  is  apparently  identical  with  that  derived  from  licareol, 
and  the  evidence  tends  to  prove  that  this  alcohol  exists  in  the  two 
modifications,  differing  in  the  direction  of  their  rotatory  power, 
but  otherwise  practically  identical. 

The  frequency  with  which  adulterated  coriander  oils  occur, 
especially  in  the  American  markets,  renders  it  desirable  to  place 
within  the  reach  of  consumers  an  easily  applicable  test  Jor  the 
recognition  of  added  foreign  matter.  The  property  of  coriander 
oil  to  dissolve  in  dilute  alcohol  offers  a  good  starting  point  to 
judge  of  its  purity.  Messrs.  Schimmel  &  Co.  8tate§  : — "  (Genuine 
coriander  oil  should  yield  a  clear  solution  when  mixed  with  three 

•  Ber.  Deutsch,  Chem.  Ges.,  xxiv.  p.  206. 
t  Schimmel  and  Co.,  Bericht,  April,  1892. 
X  Comptes  Rendus,  cxvi.  [1893],  p.  1459. 
§  Boricht,  October,  1893. 
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parts  of  70  per  cent,  alcohol  at  20^  ;  additions  of  oil  of  turpentine, 
cedar-wood  oil,  &c.,  betraying  themselves  by  their  insolubility." 


Caraway. 

The  common  name  "  Caraway,"  or  "  Carraway,"  is  given  to  the 
dried  fruits  of  Garum  Carui,  Lin.,  a  biennial  umbelliferous  plant 
inhabiting  moist  low-lying  land  in  many  parts  of  Northern  and 
Central  Europe.  On  such  land  it  is  cultivated  in  England  in 
Essex,  Kent,  Lincolnshire  and  Yorkshire.  Both  in  the  wild  and 
cultivated  state  it  is  also  met  with  in  Iceland,*  Scandinavia, 
Finland,  Russia,  Siberia,  Moravia,  Prussia,  the  Pyrenees,  Spain, 
Annenia  and  the  Caucasus.  It  is  found  wild  in  great  abundance 
in  the  high  region  of  Lahul  in  the  Western  Himalaya,f  and  so 
widely  is  this  plant  (usually  found  in  cold  climates)  distributed, 
that  it  is  found  largely  grown  in  Morocco,  particularly  in  the 
neighbourhood  of  Larache,  the  product  being  shipped  at  Tangier  to 
England  and  America.  It  is  also  produced  round  Morocco  city, 
there  forming  a  plant  four  feet  in  height.  At  Mogador  it  is  called 
*Fez  Carraway  seed."  The  Morocco  seed  is  longer  and  paler  than 
the  ordinary  seed.  The  oriental  names  of  carraway  indicate  that 
it  is  not  indigenous  to  the  East,  thus  it  is  found  designated  as 
"Soman  Cumin,"  "Armenian  Cumin,"  "Mountain,  or  Foreign, 
Cumin,"  "  Persian  and  Andalusian  Caraway,"  and  "  Foreign 
anise." 

The  English  name  Caraway  and  the  Spanish  name  Alcarahueya 
are  derived  from  the  name  given  to  this  fruit  by  the  Arabs, 
Karatoya. 

The  root  of  the  plant  is  like  a  parsnip,  but  much  smaller, 
nmning  deep  into  the  ground,  sending  out  many  small  fibres,  and 
having  a  strong  aromatic  taste.  The  upper  part  of  the  plant 
resembles  that  of  a  carrot,  and  the  leaves  are  sometimes  used  as  a 
flavouring  in  cooker}'',  in  the  same  way  as  parsley.  The  roots  are 
said  to  be  superior  in  flavour  to  those  of  a  parsnip. 

The  mericarps  (half-fruits),  which  either  hang  loosely  to  the 
<^rpophore,  or  are  altogether  separated,  are  about  one  sixth  of  an 
inch  long  and  one  twentieth  of  an  inch  in  diameter.      They  are 

*  Journ.  Linn.  Soc.  Bot.,  xi.,  p.  310. 
t  Ibid.,  X.,  pp.  76,  94. 
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slightly  arched,  with  five  pale  coloured,  equal,  filiform  ridges,  and 
dark-brown  channels  between  them,  with  one  vitta  in  each 
channel.     A  pair  of  vittie  are  also  visible  on  the  commisure. 

The  Caraway  plant  appears  to  prefer  a  moist  soil.  It  is  possible 
that  it  was  originally  an  aquatic  plant.  George  Henslow,  in  a  paper 
read  before  the  Linnean  Society,  17th  November,  1892,*  on  "A 
theoretical  origin  of  Endogens  from  Exogens  through  Self- 
Adaptation  to  an  Aquatic  Habit,"  states: — ''Caruni  BulbocadnnuK 
and  carum  carid  are  not  aquatic  plants,  but  thei'e  are  reasons  for 
thinking  that  these  two  species,  as  well  as  other  umbelUferous 
genera,  characterised  by  their  having  linear  cotyledons  and  jindi 
disseded  foliage,  may  have  been  so  ancestrally.  Such  are,  for 
example,  Cuminum  Cyminum.Myrrhis  odorata,Meiim  aihamanticum, 
Scandiv  Pecten-  Veneris  and  Fennel ;  as  well  as  the  linear-leaved  or 
phyllodinous  Aciphylla  squarrosa  and  species  of  Bupleurum.  The 
resemblance  of  the  cotyledons  to  that  of  Ranunculus  heteraphyllni 
is  very  marked;  while  (Enanthe  Phellandrium  furnishes  lK)th 
kinds  of  dissected  foliage,  the  submerged  and  the  aerial,  and  thus 
shows  how  the  above-named  terrestrial  plants  may  have  been 
aquatic  at  first." 

In  England  it  is  generally  cultivated  in  clay  soils,  and  the  seed 
was  formerly  sown  with  that  of  corianderf  and  teazle,  but  this 
system  of  cultivation  is  not  advantageous.  The  best  season  for 
sowing  the  seeds  is  in  Autumn,  soon  after  they  are  ripe.  They 
will  then  flower  the  succeeding  June  and  ripen  seed  in  July.  When 
the  seeds  come  up  they  must  be  thinned  out  in  the  same  manner 
as  practised  for  carrots,  leaving  them  three  or  four  inches  apart- 
They  then  reciuire  to  l)e  kept  very  clean  of  weeds.  After  the 
harvest  the  seeds  are  threshed  out  in  the  same  way  as  those  of 
coriander. 

The  yield  of  seed  from  very  rich  ground  is  about  twenty 
hundredweights  to  the  acre.  In  poor  dry  land  it  may  not  exceed 
half  that  quantity.  Heavy  rains  during  the  flowering  time  cause 
a  great  diminution  in  the  yield  of  seed. 

The  seed  is  known  on  the  market  as  English,  Dutch,  German, 
Mogodor,  &c. ;  the  English  being  the  most  esteemed  in  England, 
though  not  equal  in  delicacy  of  odour  and  flavour  to  the  Dutch. 

•  Journ.  Lin.  Soc.  Bot.,  xxix.  p.  485. 
t  Morton  Cyclo.  of  Agriculture,  i.  p.  390. 
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The  yield  of  volatile  oil  from  the  different  growths  of  seed  is  as 
follows : — 

Dutch,    cultivated 

„  „     near  Leipzig. 

German  „ 

East  Prussian  „ 
Bavarian,  Wild 
Wurtembergian,  Wild 
Tyrolese,  Wild 
East  Frisian,  Wild 
Styrian 
Galician 
Moravian 
Norwegian,  Wild 
Swedish 
Finnish 
Russian 
Hessian 


» 


» 


» 
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The  sp.  gr.  of  these  oils  varies  from  0-905  to  0*915  at  15°  C, 
and  the  optical  rotation  from  +  75°  to  +  85°  in  100  m.  m.  tube. 

Part  of  the  acreage  under  cultivation  for  1893  is  estimated  as 
follows : — 

In  the  Province  of  North  Holland  ...  1250  acres 

Groningen  250 

Zealand   375 

or  about  the  same  as  1892.  In  Germany,  the  cultivation  is 
decreasing  in  consequence  of  the  excessively  depressed  price  of  the 
seed  not  giving  sufficient  profit  to  the  cultivator. 

An  inferior  oil  is  distilled  from  the  husks  and  refuse  collected 
after  threshing  the  fruit.  It  is  known  as  "  Carraway  chaff  oil "  and 
is  only  suitable  for  perfuming  common  soaps. 

Oil  of  Caraway  is  frequently  adulterated  with  oil  of  turpentine, 

in  which  case  it  forms  a  turbid  mixture  with  alcohol  of  90  per 
cent. 

Oil  of  caraway  is  composed  of  a  mixture  of  Carvol  C^o  H,  ^  O 
and  Carvene  C^q  H^^,  the  carvol  generally  amounts  to  two-thirds, 
but  as  the  proportion  is  variable,  the  boiling  point  and  sp.  gr.  of 
the  crude  oil  also  vary.  The  two  bodies  can  be  separated  by  frac- 
tional distillation,  but  a  quicker  and  easier  way  is  to  agitate  the 
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cnide  oil  with  an  alcoholic  solution  of  sulphide  of  ammonium: 
sulphydrate  of  carvol  ?s  then  formed,  and  this  compounl 
decomposed  by  ammonia,  yields  carvol.* 

The  sp.  gr.  of  carvol  is  0*963  at  15^  C,  and  its  boiling  point 
227^  C,  but  the  temperature  gradually  rises  owing  to  partial 
decomposition  caused  by  heat. 

Carvene  boils  at  173^  C,  is  colourless,  mobile  and  lighter  than 
water.  It  has  the  property  of  absorbing  hydrochloric  acid  gas 
forming  a  pure  white  crystalline  compound  which  melts  at  50*5^  C, 
but  re-solidifies  only  at  41^  C.f  (This  may  be  an  error  as  r^nb 
point  of  solidification,  see  Anise  oil). 

This  bi-chlorhydrate,  CioHn,2HCL  is  very  soluble  in  wat», 
but  its  solution  is  decomposed  by  heat.  It  is  also  decomposed  by 
sublimation. 

Carvcol  or  Carvyl  alcohol  is  formed  by  the  action  of  sodium  on 
an  alcoholic  solution  of  carvol  ;  it  is  a  viscous  liquid,  differing  in 
odour  from  carvol. 

Carvene  is  obtained  in  large  quantities  as  a  by-product  in  the 
separation  of  Carvol  from  oil  of  caraway.  It  is  not  suitable 
for  perfumes  or  liqueurs  as  it  is  insoluble  and  does  not  possess 
that  delicate  odour  and  taste  peculiar  to  carvol,  but  it  can  be 
satisfactorily  employed  instead  of  caraway  oil  in  perfuming  soaps 
of  medium  and  cheap  quality. 

The  value  of  oil  of  caraway  depends  on  the  percentage  of  carvol 
contained  in  it.  Messrs.  Schimmel  &  Co.  state  that  the  products 
brought  into  commerce  under  the  name  "  Cars'ol "  are  frequently 
caraway  oil  from  which  a  portion  of  the  carvene  has  been  removed 
by  fractional  distillation.  As  a  means  of  determining  the  purity 
of  carvol,  they  indicate  its  solubility  in  50  per  cent,  alcohol  as 
follows  : — Pure  carvol  dissolves  at  20^  C.  in  the  proportion  of  1 
part  by  weight  in  16  to  17  parts  by  weight  of  50  per  cent,  alcohol 
A  sample  of  ciirvol  to  whicli  2  per  cent,  of  carvene  had  been  added, 
did  not  dissolve  clear  in  20  parts  of  50  per  cent,  alcohol  at  20^  C 
It  is  of  importance  to  use  alcohol  of  exactly  this  strength  for  the 
test,  or  at  any  rate  not  stronger,  because  with  a  higher  concentra- 

*  Sulphydrate  of  carvol  crystallises  from  Bolution  in  alcohol  in  long  needles 
having  the  lustre  of  satin  ;  these  are  fusible,  and  when  cautiously  heated, 
sublime  almost  unaltered. 

t  Schweizer,  Joum.  f.  Prakt.  Chem.,  xxiv.,  p.  257. 
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tion  of  the  alcohol,  the  solubility  of  carvene  increases  rapidly  in  a 
disproportionate  degree. 

Both  carvol  and  carvene  are  strongly  dextrogyre,  the  latter 
remarkably  so. 

Carvol  is  identical  with  the  carvol  of  Dill,  but  rather  more 
strongly  dextrogyre  and  can  only  be  recognised  by  its  optical 
power  from  the  carvol  of  spearmint,  which  is  Isevogyre.* 

Oil  of  caraway  also  contains  Carvacrol  CjoHijOH,  isomeric 
with  thymol  and  very  nearly  related  to  it.  It  can  be  separated  by 
treating  oil  of  caraway  with  potash,f  or  by  treating  the  same  with 
iodine,  cohobating  several  times  and  washing  the  product  with 
potash ;  as  then  obtained,  however,  it  is  mixed  with  carvene. 

Carvacrol  can  be  obtained  by  heating  a  mixture  of  50  grams,  of 
carvol,  50  grams,  of  cumin  oil  and  12  grams,  glacial  phosphoric 
acid  to  boiling  point  for  three  or  four  hours  ;  then  pouring  ofif  the 
thick  liquid  and  isolating  the  carvacrol  by  fractional  distillation. 
It  is  also  formed  by  melting  sulphonic  add  with  caustic  potash 
and  is  found  among  the  products  of  the  action  of  iodine  on 
camphor.  Carvacrol  is  the  principal  constituent  of  oil  of 
Origanum  hirtum  (erroneously  called  "  Spanish  Hops,")  and  occurs 
largely  in  oil  of  Satureja  hortensis  ("  Pepper-wort."^ 

Carvacrol,  when  pure,  is  a  colourless  viscid  liquid  lighter  than 
water  and  soluble  in  water  to  a  certain  extent.  Its  odour  is  by 
some  people  considered  very  acrid,  unpleasant  and  persistent ;  by 
others  it  has  been  considered  analogous  to  that  of  Eussia  leather, 
— the  very  faint  similarity  is  very  distant — even  when  much 
diluted ;  but  in  any  case  it  is  very  powerful  and  persistent. 
Carvacrol  boils  at  232^  C,  giving  ofif  vapours  which  irritate  the 
organs  of  respiration.  It  burns  with  a  bright  and  very  smoky 
flame. 

Dill. 

This  peculiar  name  is  probably  derived  from  the  ancient  Norse 
word  Dillttyl  in  allusion  to  the  carminative  properties  of  the  drug; 

*  Further  investij^ations  into  the  nature  of  carvol  and  it9  derivatives  have 
been  made  by  Wallich  and  quite  recently  by  Baeyer  (Ber.  Dentsch.  Chem. 
Geo.,  xxvi.,  p.  820). 

t  Zeitachr,  f.  Chem.  [2J  iv.,  p.  730. 

t  Prior,  *'  Popular  names  of  British  Plants,  1870. 
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but  in  any  case  the  word  dates  back  to  the  tenth  century,  being 
found  in  the  vocabulary  of  Alfric,  Archbishop  of  Canterbury.*    It 

is  the  Anise  of  St.  Matthew,  xxiii.  23. 

The  annual  umbelliferous  plant  producing  this  aromatic  frmt 
has  for  many  years  been  known  botanically  as  Aruthvm 
graveolens,  Lin.,  but  the  generic  name  Anethum  is  now  sup- 
pressed by  Bentham  and  Hooker,f  and  this  plant,  the  sok 
representative  of  the  genus  Anethum  is  included  in  the  geuus 
Feucedanum,  and  is  now  styled  Pev/xdanum  graveolens,  Benth.* 
It  is  very  indigenous  to  Central  and  Southern  Europe,  bnt 
is  found  abundantly  in  many  countries,  extending  from  Spain 
to  the  Caucasus  and  Persia,  and  southward  into  Egypt  and  Abys- 
sinia. In  England,  it  forms  a  plant  somewhat  resembling  Fennel, 
of  about  two  feet  in  height,  with  a  smooth,  but  finely  striated  stem. 
The  leaves  are  tripinnate,  with  fringe-like  segments  and  very 
broad  sheaths.  It  is  distinguished  amongst  umbelliferous  plants 
by  the  absence  of  involucre  to  the  umbel,  by  the  absence  of  the 
limb,  or  upper  part  of  the  calyx,  by  the  fruit  being  flattened  from 
back  to  front,  provided  with  a  membranous  border  or  wing,  and 
with  six  ridges,  three  on  each  half  of  the  fruits.  In  each  of  the 
furrows  between  these  ridges,  is  placed  a  broad  channel  or  vitta, 
filled  with  volatile  oil. 

In  Europe  the  seeds  are  sown  in  the  autumn  in  light  soil,  and 
the  young  plants  are  thinned  out  in  the  early  spring,  so  as  to  leave 
10  inches  between  each  plant. 

Under  the  Hindustanee  name  Suvd  or  Sdyah  it  is  cultivated  in 
various  parts  of  India,  and  in  that  climate  rapidly  attains  a  height 
of  about  three  feet.  By  reason  of  a  slight  peculiarity  of  the  fruit, 
the  Indian  plant  was  considered  by  Roxburgh  §  and  De  Candollej 
to  be  a  distinct  species,  Anethum  Sowa,  but  it  has  no  botanical 
characteristic  sufficiently  pronounced  to  alienate  it  from  the 
ordinary  Anethum  graveolens.^  The  plant  cultivated  in  India 
differs  only  in  its  rather  longer  and  more  narrowly  winged  fruit, 

•  Volume  of  Vocabularies,  edn.  Wright,  1857,  p.  30. 

t  Genera  plantarum,  L,  p.  919. 

t  Oliver,  Flor.  Trop.  Africa,  iii.,  p.  19. 

§  Flor.  Ind.,  ii.,  p.  96. 

II  Prodr.,  iv^  p.  186. 

t  Bentley  and  Trimen,  Med.  Plant.,  t.  132. 
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mericarpa  being  narrower  and  more  convex  than  in  the 
nropean  variety.     The  Abyasiniiiu  pluut  is  a  rather  amail  form. 

The  fruit  (erroneously  ealleii  the  seed)  yields  ou  distillation  with 
ater  n  fi'agrant  essential  oil.  The  averj^e  yield  from  German 
led  is  3*8  per  cent. ;  from  Russian,  4  per  cent. ;  from  East  Indian, 
r  cent,,  and  from  Roumanian,  3J  per  cent.  The  average  sp.  gr. 
'  the  oil  is  0'910  at  15°  C.  Its  optical  rotation  is  +  70"  to  80,° 
Dt  that  of  East  Indian  is  only  +  41°  30'.  According  to  the 
ivestigations  of  Nietzki,*  Dill  oil  yields  on  fractional  distillation, 
)  per  cent,  of  a  hydrocarbon,  Ci(,H,a,  boiling  at  ISG^-ISO"; 
)  per  cent,  of  a  hydrocarbon  of  the  same  composition  boiling  at 
70''-175,°  and  30  per  cent  of  Careol,  C,o  H^  0,  identical  with 
le  carvol  of  caraway  oil,  although  not  quite  ao  strongly 
ixtrc^yre.     The  odour  of  the  portion  boiling  between  170°-I75° 

described  aa  in  no  way  resembling  that  of  dill,  but  exceedingly 
ke  that  of  oil  of  mace.  The  characteristic  odour  of  dill  was,  how- 
rer,  immediately  restored  by  the  addition  of  carvol. 

Indian  dill  fruit  yields  an  oil  of  difl'erent  and  less  pleasant  odour 
bd  different  chemical  constitution;  it  is  also  heavier  than  that 
rodnced  in  other  countries. 

Peucedanum  grande,  C.  E.  Clarke.  This  plant  is  an 
[habitant  of  the  hills  of  Western  India.  Its  fruit  is  known  in 
te  Hindee  and  Horabay  vernacular  as  JMkA.  Ur.  Dymock  atate^sf 
lat  the  fruit  of  this  plant  has  been  adopted  in  India  as  a 
ibstitute  for  the  Daucua  seeds  of  the  ancients,  which  were  obtained 
im  a  species  of  Athamanta  growing  in  Crete.  This  adoption  was 
>l>ably  due  to  the  early  visits  of  Greek  travellers  and  traders  to 
la,  and  to  the  subsequent  resnrt  to  the  same  port  of  the 
[ohamedans  early  in  the  14th  century.  The  plant  ia  common  on 
hills  of  the  Concan,  and  was  probably  brought  for  sale  to 
in  those  days,  as  it  atill  is  at  the  present  time.  In  Royle's 
Materia  Mediea,  Falconer  is  quoted  aa  describing  Diikil  as  a  fruit 
reeembling  that  of  Asafcetida,  and  as  probably  derived  from  some 
apecies  of  Ferula  ;  this  is  just  such  a  fruit.  Other  umbelliferous 
fruits  are  not  unfrequently  substitnteil  fcir  this  drug. 

The  height  fit  the  plant  is  from  three  to  seven  feet,  having  very 
much  the  appearance  of  a  garden  parsnip  which  has  run  to  seed; 

"  Archir.  der  Pbami.  [3],  iv.,  p.  370. 
I  PhArmacographi&  Indica,  ii.,  p.  12fi. 
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root  large,  perennial,  all  quite  smooth ;  leaves  mostly  radical,  loi^ 
petioled,  bipinnate ;  leaflets  trilobate ;  lobes  large,  rounded; 
margins  crenate-serrate,  shining  on  both  sides  ;  cauline  leaves  1-1 
biternate;  stem  round,  smooth,  striated,  involucre  and  involuod 
leaves  oblong  or  obovate,  obtuse,  partial  rays  numerous,  many 
flowered  ;  flowers  yellow ;  fruit  large,  broadly  elliptical,  varying  in 
size,  the  largest  are  |  of  an  inch  long  and  |  broad ;  foliaceoua, 
convex  in  the  middle,  with  a  dilated  border,  consisting  of  coarse 
cellular  tissue ;  colour  reddish-yellow  over  the  seed,  margin  pale 
yellow ;  dorsal  ridges  seven,  the  three  central  filiform ;  vitUe  in 
dorsal  furrows  10  to  13 ;  vittse  of  commissure  6.  The  fruit  has  a 
powerfid  lemon  odour  with  a  soupqon  of  carrot. 

As  regards  the  chemical  constitution  of  the  fruit,  the  authors  of 
the  "  Pharmacographia  Indica  "  report  as  follows  : — Twenty-five 
pounds  of  the  fruit  distilled  with  water  yielded  6  fluid  ounces  of  a 
light  yellow  essential  oil  having  the  odour  of  the  fruit ;  it  was 
dextrogyre,  a  column  of  100  m.  m.,  rotating  36  degrees.  The  sp. 
gr.  at  15^-5  C,  was  '9008.  Cooled  to  —14*^  C,  it  was  still  liquid 
and  no  crystals  separated.  After  dehydration,  the  oil  commenced 
to  boil  at  76^  C,  the  temperature  rapidly  rose  to  100^  C.  when  a 
few  drops  distilled  over  ;  the  temperature  continued  to  rise  rapidlf 
to  185^  C. ;  up  to  this  temperature  2  per  cent,  had  distilled  over. 
The  subsequent  progress  of  the  distillation  is  tabulated  as 
follows  : — 


2n(l  fraction 

...     185"'  to  190°     .. 

.     17 

per  cent 

3rd 

...     191°  to  196°     . 

..     15 

» 

4th 

...     196°  to  200°     . 

..     12-5 

l> 

5  th 

...     200°  to  205°     . 

..       9-6 

99 

Gth 

...     205°  to  210°     . 

..       6-4 

99 

7th 

...     210°  to  220°     . 

..      4-5 

» 

8th 

...     220°  to  225°     ., 

.      40 

>l 

9th 

...     225°  to  228°     .. 

..       30 

IS 

The  residue  left  in  the  flask  l)oiled  constantly  at  the  last 
recorded  temperature  and  amounted  to  26  per  cent.  The  fractions 
up  to  the  Gth  were  colourless,  those  below  of  a  yellow  colour. 
The  residue  in  the  tlask  was  viscid  and  of  a  deep  yellow  tint 
Treated  with  re<igents,  the  oil  in  its  original  state  (the  crude  oil), 


afforded  the  following  reactions  : — 
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Bromine  dissolved  in  chloroform,  at  first  nearly  colourless,  turn- 
ing to  dirty  brown  with  a  tinge  of  red,  and  finally  to  a  dirty  sage- 
green. 

Concentrated  sulphuric  acid,  deep  orange  to  red. 

Frohde's  reagent,  yellow,  deep  brown,  violet  to  deep  blue,  the 
changes  in  colour  being  extremely  rapid. 

Nitric  acid  gave  a  yellow  coloration. 

Picric  acid  dissolved  in  the  oil. 

With  solid  iodine,  much  heat  was  evolved. 

Gaseous  hydrochloric  acid  was  passed  into  the  oil  for  some  time, 
but  on  cooling  the  liquid  no  crystalline  deposit  separated. 

A  slight  precipitate  of  silver  was  produced  from  an  ammoniacal 
solution  of  the  nitrate. 

The  value  of  the  fruit  may  be  estimated  at  about  Es.  6  per 
pharrah  (about  25  lbs.). 


Cumin. 

Cumin  or  Cummin  Seed*  is  the  dried  fruit  of  Cuminum 
Cyniinum  Lin.,  an  annual.  Fennel-like,  umbelliferous  plant,  native 
of  Upper  Egypt  and  Ethiopia,  but  cultivated  since  ancient  times 
in  Arabia,  India,  China,  Sicily  and  the  countries  bordering  the 
Mediterranean.  The  plant  ripens  its  fruit  as  far  north  as  the 
south  of  Norway,  but  the  bulk  of  the  supply  is  derived  from 
Sicily,  Malta  and  Mogador.  It  is  also  cultivated  in  the  United 
States.  The  seeds  are  powerfully  aromatic,  both  odour  and  taste 
being  analagous  to,  but  hotter  and  far  less  agreeable  than 
caraway. 

The  market  price  of  Cumin  is  regulated  by  the  Indian  supplies. 
The  export  from  India  for  the  last  few  years  was  as  follows  : — 

1884-5     *5,860cwts. 


1885-6     ... 

...       7.861 

1886-7     ... 

...       9,051 

1887-8     ... 

...     14,110 

1888-9     ... 

...     11,117 

1889-90  ... 

...     11,351 

» 
it 
n 
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Isaiah  xxviii.,  25-27  ;  St.  Matthew  xxiii.,  23. 
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The  exports  from  Morocco  are  about  a  tenth  of  those  froa 
India. 

Germany  is  by  far  the  largest  consumer,  France  and  Spun 
ranking  next. 

The  height  of  the  plant  is  about  one  to  two  feet ;  it  is 
characterised  by  the  presence  of  both  general  and  partiil 
involucres,  the  latter  one-sided ;  by  the  calyx  having  five  lano- 
shaped  teeth.  The  fruits  somewhat  resemble  in  size  and  shape 
those  of  fennel,  but  usually  have  the  ridges  finer,  more  numerous, 
and  covered  with  minute  bristles.  They  also  resemble  the  fniit  of 
the  caraway,  but  are  larger  and  of  lighter  colour,  and  with 
nine  in  place  of  five  ridges  on  each  half  of  the  fruit. 

The  yield  of  volatile  oil  is  3  per  cent,  from  the  Mogador  fruit: 
3*5  from  the  Maltese;  3  to  4  from  the  Syrian;  and  2*25  to  3  from 
the  East  Indian.  The  sp.  gr.  at  15^  C.  varies  from  0-890  to  0*930. 
Cumin  oil  consists  of  a  mixture  of  about  44  per  cent,  of  Cym/tm 
(sometimes  called  Cyinol,  Hydride  of  Thymyl  and  Hydride  of 
Cymyl),  Q^^H^^  and  56  per  cent  of  Cuminol  (also  called 
Gnminaldehyde  and  Hydride  of  Cumyl)  CjoHigO.  These  two 
bodies  also  occur  in  different  quantities  and  proportions  in  "Bonun 
Cumin  Oil "  (an  exotic  growth  of  the  same  plant,  Cuminum 
Cyminum,  Lin.) ;  in  the  oil  of  the  seeds  of  Cicuta  virosa  (Water 
Hemlock)* ;  in  oil  of  Thymus  vulgaris  (common  Thyme) ;  in  oil 
of  Thynuis  serpillum  (Wild  Thyme) ;  in  oil  of  Ptyckotis  ajowan 
(True  Bishop's  W^eed) ;  in  oil  of  Satureja  hortensis  (Pepper- wort) ; 
and  in  oil  of  Eucalyptus  (jlohulus.  They  also  occur  in  lesser 
quantity  in  oil  of  ginger,  oil  of  nutmeg,  oil  of  citron  and  oQ  of 
sage. 

Cymene  gives  a  characteristic  absorption  spectrum,  by  means  of 
which  it  can  be  detected  in  essential  oils.  It  is  unalterable  by 
contact  with  air,  is  insoluble  in  water,  but  readily  soluble  in 
alcohol,  ether  and  essentiaJ  oils. 

Although  more  volatile  then  cuminol  and  easily  separable  from 
tlie  crude  oil  of  cumin  by  fractional  distillation,  it  is  contaminated 
with  a  small  quantity  of  cuminol,  tlierefore,  to  isolate  it  in  purity 
the  first  portion  of  the  distillate  should  be  rectified  over  melting 
potash;    this   converts   the   cuminol    present   into   cuminate    of 

•  Ann.  der  Chem.  und  Pharm.,  cviii.,  p.  386. 


CUMIN.  141 

potassium  and  allows  the  cymene  to  pass  over  free.*  Noad 
obtained  7  ozs.  of  cymene  from  1  lb.  of  oil  of  cumin.  Another 
process  of  separating  cymene  is  to  agitate  the  oil  of  cumin  with  a 
moderately  concentrated  solution  of  acid  sulphite  of  potassium  or 
aodium,  which  combines  with  the  cuminol,  leaving  the  cymene 
free. 

Cymene  is  a  strongly  refractive,  colourless,  aromatic  liquid  of 
lemon -like  odour,  having  a  sp.  gr.  of  0*861  at  14®  C,  according  to 
Gkrhardt ;  0*857  at  16®  C,  on  the  authority  of  Xoad ;  and,  accord- 
ing to  Kopp,  0-8678  at  12®  C,  and  0*8778  at  0®  C.  These  three 
authorities  state,  respectively,  the  boiling  point  to  be  175®,  171®'5 
and  177®  5  C.  It  is  now  known  that  pure  cymene  boils  at 
175®  C.  (The  earlier  chemists  probably  operated  upon  impure 
samples). 

Cymene  can  be  obtained  by  mixing  equal  molecules  of  camphor 
and  phosphorous  pentoxide,  heating  gently  until  the  reaction 
commences,  when  the  flame  must  be  removed,  and  pouring  off  the 
cymene  from  the  meta-phosphoric  acid.  It  is  then  heated  once 
more  with  phosphorous  pentoxide  and  distilled  two  or  three  times 
over  sodium.  It  can  also  be  obtained  by  distilling  camphor  with 
melted  chloride  of  zinc:  a  few  lumps  of  chloride  of  zinc  are 
warmed  in  a  spacious  tubulated  retort  until  they  melt  into  a  pasty 
mass ;  the  camphor  is  then  added  in  small  portions ;  the  mixture 
slightly  swells  up  and  blackens.  The  liquid  distillate  can  be 
purified  from  undecomposed  camphor  contained  in  it,  by  rectifica- 
tion over  chloride  of  zinc. 

Cymene  can  also  be  prepared  from  oil  of  turpentine  by  adding 
4  per  cent,  of  phosphorous  trichloride  and  passing  in  one  molecule 
of  chlorine  for  every  molecule  of  the  hydrocarbon  present,  the 
temperature  being  kept  at  25®  C,  and  not  allowed  to  rise  above 
that  point.  The  pi*oduct  is  then  washed  with  water,  dried,  and 
distilled  over  sodium.  Thus,  oil  of  turpentine  and  its  isomerides 
are  converted  into  cymene  by  the  loss  of  2  hydrogen  atoms. 

It  has  lung  been  known  that  cymene  is  obtainable  from  coal-tar,f 
also  by  treating  caoutchin  or  oil  of  turpentine  with  bromine  and 
sodium  alternately,J  and  that  by  the  action  of  moist  carbonic  acid 

*  Noad,  in  PhiL  Mag.  [3]  xxxii.,  p.  15. 

t  Qnanterly  Journ.  Cheni.  Soc.  (1),  i.,  p.  244. 

X  Greville  Williams  in  Phil.  Mag.  [4],  xxxii.,  p.  15. 
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gas  at  a  red  heat  on  oil  of  turpentine,  an  oil  is  produced  having  the 
composition  of  cymene.* 

Oil  of  wormseed  distilled  with  phosphoric  anhydride  and  then 
with  potassium,  yields  an  oil  isomeric,  if  not  identical  with 
cymene. 

Cymene  is  considered  to  be  methyl-propyl-benzene,  containing 
a  methyl  and  an  iso-propyl  group  in  the  para-position  in  a  benzene 
nucleus,  thus : — 

C  H  C— C  H, 

^\  ^\       ' 

HC      CH  HC      CH 


HC       QH  HC      CH 


^/ 


C3H, 


Benzene.  Cymkme. 

Cymene  shows  the  ordinary  behaviour  of  benzene  hydrocarbons 
towards  nitric  and  sulphuric  acids,  yielding  respectively  nitro  and 
sulphonic  acid  derivatives. 

Cymene  is  not  decomposed  by  caustic  potash  under  any 
conditions,  but  chlorine  and  bromine  attack  it  without  the 
application  of  heat,  producing  chlorinated  and  brominated  com- 
pounds decomposable  on  distillation.  Distillation  with  potassium 
bichromate  and  sulphuric  acid  produce  a  violent  reaction ;  caustic 
potash  being  inert  to  the  oil  distilled  over. 

Cold  concentrated  sulphuric  acid  does  not  attack  cymene,  but 
fuming  sulphuric  acid  converts  it  into  sulphonic  acid,  which 
crystallises  from  dilute  sulphuric  acid  in  tablets  containing  2 
molecules  of  water;  this  body,  on  fusion  with  caustic  potash  is 
converted  into  carvacrol  (previously  referred  to). 

Cuminoly  the  second  named  ingredient  of  Cumin  oil,  C^^  H  2  0, 
formerly  called  Hydride  of  C^tmyl  also  Ciiminaldchydc,  is  a 
colourless  or  slightly  yellow  liquid  having  a  very  powerful  and 
2)ersistent  odour  of  cumin  and  an  acrid,  burning  taste.  Its  dextro- 
rotatory power  is  slightly  weaker  than  that  of  cymene.  It  exliii>its 
the  chemical  properties  of  an  aldehyde,  combining  with  alkaline 
bisulphites,  and  is   easily  transformed   by  oxidising  agents    into 

*  Deville,  Ann.  Chira.  Phys.  [2],  Ixxv.,  p.  66. 
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euminic  acid,  C^jHuOj.  By  the  action  of  the  air  or  water  it  is 
also  slowly  oxidised  into  the  same  product. 

Cuminol  can  be  isolated  from  Cumin  oil  by  fractional  distillation. 
The  retort  containing  the  crude  oil  is  placed  in  an  oil  bath  heated 
to  200^  C.,and  that  temperature  maintained  constant  until  nothing 
more  passes  over.  The  receiver  is  then  changed,  the  heat  increased 
and  the  residue  in  the  retort  distilled  rapidly  in  a  current  of 
carbonic  anhydride,  the  distillate  being  collected  in  a  flask  provided 
with  a  good  stopper.  Another  way  is  to  agitate  tlie  crude  oil  with 
a  moderately  concentrated  solution  of  potassium  or  sodium 
bisulphite.  This  salt  combines  with  the  cuminol  only,  producing 
a  crystalline  compound  from  which  the  cuminol  can  be  separated 
by  heating  it  with  a  little  potash. 

Another  authority*  states  its  preparation  from  Roman  Cumin 
oil  by  agitating  the  portion  which  boils  above  190^  C,  with  a 
saturated  solution  of  sodium  bisulphite,  washing  the  granular 
cr}'stalline  precipitate  which  has  separated  after  24  hours  with 
ether,  and  decomposing  it  by  distillation  with  sodium  carbonate 
solution.  It  has  been  separated  from  the  seeds  of  the  "  Water 
Hemlock"  by  a  similar  process.f  J  Cuminol  boils  at  236*^*5  C.  Its 
sp.  gr.  is  0*9727  at  13^*4  C.  Its  mean  composition  on  analysis  is 
80*89  per  cent.  C  ;  8*85  per  cent.  H ;  and  10*66  per  cent.  0.  The 
formula  CioH,,0  requiring  8108  C,  811  H,  and  10*81  0.  It 
is  now  usually  expressed  as  follows : — (C  H3)jjCH,  C^H^,CHO. 

Cymyl  alcohol,  or  Cumin  alcohol  (C  Hj)^  C  H,  C^  H^,  C  Hj  0  H, 
was  first  obtained  by  Kraut§  by  the  action  of  alcoholic  potash  on 
cuminol  (cuminaldehyde).  It  is  an  oily,  faintly  aromatic  smelling 
liquid,  of  burning  taste,  and  boiling  at  246^*6  C.  Sp.  gr.  0*9775  at 
15^  C. 

Cymyl  chloride,  (CH3),  CH,  C«  H„  CH^  CI,  is  formed  by  the 
action  of  hydrochloric  acid  on  cymyl  alcohol,  and  is  a  liquid  which 
boils  at  230^  C.  II 

Cymyl  acetate,  C3  H^  C^  H^  C  Ho  0  C.^  Hg  0,  is  prepared  by 
heating  the  impure  Cymyl  chloride  with  potassium  acetate.     It  is 

*  Ann.  Cheni.  Phann.,  xdi.  p.  66. 

t  Ibid,  cviii.,  p.  386,  and  xciv.,  p.  317;  Ber.  Deutsch.  Chem.,  Ges.,  x.,  p.  150. 

X  The  yield  of  essential  oil  from  the  seeds  of  Water  Hemlock  (Cicuta 
vlro9a)  is  about  \\  per  cent 

§  Ann.  Chem.  Pharm.,  xcii.,  p.  66 ;  cxcii.,  p.  224. 

';  Gaz.  Chim.  Ital.,  ix.,  p.  307. 
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a  liquid  which  boils  at  236^  C.  and  has  an  odour  like  ro9e-v>j(ii 
oU* 

Thyme. 

Wild  Thyme,  Thyvuis  Serpyllum,  Linn.  The  Thyme  genus, of 
which  the  well-known  Wild  Thyme  of  our  banks  and  dry  pastures 
is  a  familiar  example,  belongs  to  the  Labiatae,  and  is  widdj 
distributed  over  Europe,  Nothern  Africa  and  Central  Asia,  but  is 
must  abundant  in  the  Mediterranean  region.  Between  forty  and 
fifty  species  of  it  are  described,  all  low,  much-branched,  spreading 
or  decumbent  shrubby  herbs,  and  having  small,  entire  leaves,  often 
with  their  edges  turned  in,  and  dense  terminal  leafy  heads  or  loose 
spikes  of  purple  or  rarely  white  flowers. 

T.  Scrpillum  has  procumbent  stems  and  numerous,  short, 
ascending  branches,  ending  in  short,  loose,  leafy,  whorled 
flower  -  spikes  ;  the  leaves  being  egg-shaped  and  narrow, 
and  more  or  less  fringed  towards  the  bottom,  those  of  the 
flower-spikes  being  similar  but  smaller.  There  are  two  forms — f. 
en-Serpillum,  with  flowering  branches  ascending  from  shoots, 
which  are  barren  at  the  tip,  in  one  head,  and  the  upper  lip  of  the 
corolla  oblong,  and  T.  CkatwdrySy  in  which  all  the  branches 
ascend  froui  the  crown  of  the  rootstock,  with  whorls  in  many 
axillary-heads,  and  a  short  and  broad  upper  lip  to  the  corolla. 

Common  or  Garden  Thyme,  T,  vtdgaris,  grows  more  erect 
than  the  Wild  Thyme,  is  clothed  with  hoary  down,  and  has  the 
edges  of  its  leaves  turned  in;  its  flower- whorls  are  in  loose  terminal 
heads,  or  some  of  the  lower  ones  are  remote  from  the  others ;  the 
leaves  of  the  whorls  are  blunt,  while  the  ordinary  ones  are  sharp- 
pointed.  It  is  a  native  of  Spain  and  Italy,  in  dry,  arid,  unculti- 
vated places,  and  grows  largely  in  the  South  of  France,  It  is 
recorded  as  having  been  introduced  into  this  country  about 
A.I).  1548. 

Lemon -scented  Thyme  is  a  hardy,  very  dwarf  trailing 
evergeen,  possessing  the  most  agreeable  perfume  of  any  of  its 
genus,  and  which  has  been  long  cultivated  in  this  country.  It  is 
a  variety  of  T.  ScrpyUuvi  known  as  var.  cUratus  or  ciiriodras. 
It  is  very  distinct  in  appearance  from  the  wild  form.     There  is  a 

*  Ber.  Deutch.  Chem.  Gea.,  iii.,  p.  480. 
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iriety  of  it  with  golden  edged  leaves,  which  is  frequently  grown 
a  ornamental  purposes,  but  unless  frequently  renewed  by  cuttings 
hds  a,  teudeucy  to  lose  the  yellow  coloration.  The  branches  of 
imon-thyrae,  both  plain  and  variegated,  trail  on  the  ground  and 
X)t  at  the  joints,  consequently  its  cultivation  is  of  the  easiest. 
i  is  found  to  obtain  the  greatest  perfection  when  grown  on  a 
ight,  dry.  sandy  soil  in  an  exposed  situation,  especially  on  a 
lope.  It  is  thought  tiiat  plants  of  leinon-thj7ne  raised  from 
jeds  have  not  so  agreeable  a  perfume  as  those  raised  from  cuttings 
r  division  of  the  plant. 
For  propagation  by  seed,  sow  in  March  or  April  in  a  bed  or 
order  of  light  fine  eartli,  either  bT<iadcast,  scattered  thin  nud 
iked  in  lightly,  which  is  the  general  course,  or  in  small  alutllow 
rills,  six  inches  asunder;  the  young  plants  may  either  remain,  or 
B  transplanted  in  the  summer  when  2  or  3  inches  high.  As  soon 
■  the  plants  are  3  or  5  inches  in  growth,  in  June  or  July,  taking 
lie  opportunity  of  rain,  thin  tliem  out,  and  plant  six  inches 
sunder,  and  water  at  planting;  or  they  may  be  planted  10  or  12 
ich<:s  apart,  as  they  soon  spread  to  bushy  plants. 
Thyme  is  also  propagated  by  slipa  of  the  branching  shoots  in 
le  Spring  or  early  in  Autumn,  but  more  especially  by  sections  of 
le  bush  or  by  removing  rooted  branches.  I'laut  all  these  in  light 
cb  earth  and  shade  and  water  well  till  rooted.  The  harvest  ia 
■opped  in  August,  by  cutting  the  plunts  rather  closely  down  with 
very  small  sickle,  holding  the  top  of  the  plant  with  the  left 
lad-  Seed  is  produced  abundantly  in  this  country  and  ripens  in 
uumer  and  Autumn.  The  seed  spikes  should  be  dried  on  a  cloth, 
ubbed  out  clean  and  preserved  iu  a  dry  place  for  sowing  the 
ollowing  year.  In  using  the  herb  for  distillation  it  should  not  be 
iried,  but  the  crop  gathered  each  day  put  into  the  still  at  once. 

In  the  South  of  France,  and  especially  at  Nimes,  thyme  is 
largely  cultivated  for  its  essential  oil.  Two  harvests  are  there 
kken  in  the  year,  the  first  in  May  and  June,  when  the  plant  is  in 
power,  and  the  other  in  Autumn.  The  crude  oil  of  thyme  is  of  a 
leddish -brown  colour ;  rectification  decolourises  it,  but  renders  it 
188  fr^rant.  These  two  aorta  of  oil  are  known  commercially  as 
Red  "  and  "  White  oil  of  Thyme."  In  England  oil  of  thyme  is 
frequently  called  "  Oil  of  Origanum."  Oil  of  the  golden-edged 
Jemon-tliyme,   distilled   by   the  writer,  was  of  very  pale  yello' 
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colour,  and  had  a  combined  odour  of  thyme,  lemon  and  geraniuDL 
By  fractional  distillation,  oil  of  thyme  is  separated  into  two  parts: 
the  first,  boiling  at  178^-180^  C,  being  a  mixture  of  Cymai 
CxQ^ii  ^^d  7%y?n€n6  Cio  Hi  ^;  and  the  second  portion  boiling 
at  230^  C,  ThyvwU  C^^  H^^  0. 

The  medicinal  and  powerfully  antiseptic  properties  of  Thymol 
have  enhanced  the  value  of  oil  of  thyme.  The  value  of  oil  d 
thyme  is  therefore  dependent  on  the  percentage  of  thymol  present 
in  the  sample.* 

Thymol  is  also  abundantly  contained  in  the  essential  oil  of 
the  seeds  of  Ajowtm  (Ptychotis  Coptica),  a  plant  largely  cultivated 
in  India.  Immense  quantities  of  this  seed  are  sent  to  Germany, 
where  it  is  distilled.  Thymol  may  be  separated  from  either  of 
these  essential  oils  (of  which  it  is  the  oxygenated  constituent),  by 
treatment  with  caustic  potash  or  soda  as  described  below,  or  by 
submitting  the  essential  oils  to  a  low  temperature  for  some  days. 
When  prepared  by  the  first  process,  thymol  occurs  as  an  oily  fluid, 
and  when  by  the  second,  as  a  crystalline  solid.  The  following  are 
the  details  of  the  preparation  of  the  liquid  variety  of  thymol  as 
given  by  the  Paris  Pharmaceutical  Society: — "Treat  essential  oil  of 
thyme  with  an  equal  volume  of  an  aqueous  solution  of  potash  or 
soda,  and  shake  several  times  to  facilitate  combination.  The 
thymol  dissolves,  forming  a  soluble  compound,  whilst  the  thymtru^ 
a  hydrocarbon  that  accompanies  it  it  in  the  oil,  does  not  combine 
with  the  alkali,  and  separates.  Filter  the  solution  obtained, 
and  treat  with  an  acid, — hydrochloric  acid  for  example — which 
sets  free  the  tliymol.  The  product  should  be  purified  by  washing, 
dried  and  distilled." 

Thymol  was  obtained  in  fine  tabular  crystals  by  Fliickiger  and 
Hanbury,  who  exposed  the  oil  of  ajowan  to  a  temperature  of  0^  C. ; 
the  oil  so  treated  yielded  35  per  cent,  of  its  weight  of  crystallised 
thymol.  It  is  stated  that  oil  of  thyme  yields  as  much  as  50  per 
cent. 

As  found  in  commerce,  thymol  consists  of  irregular  broken 
crystals,  or  thin  colourless  rhombic  scales,  nearly  transparent  The 
taste  is  burning  and  aromatic.  Sp.  gr.,  1*028,  but  lighter  than 
water  when  fused.     It  is  optically  inactive.     It  melts  between  50^ 

*  For  the  efficacy  of  thymol  in  diphtheria,  8ee  Pharm.  Zeit.,  1890,  p.  261,  twl 
in  chyluria.  Lancet,  16th  Feb.,  1891. 
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■ITid  52"  C.  to  a  colourless  lii|uid.  When  once  completely  fuseil  and 
■Iloweil  to  cool  to  the  ordinary  temperature,  it  will  maintain  itself 
Iji  the  fliiiil  condition  for  several  days,  but  the  contact  of  a  crystal 
■rill  at  once  cause  it  to  crystallise.  Its  boiling  point  is  near  230°  C. 
jtt  dissolves  sparingly  in  water,  requiring  at  15°  C,  1100  to  1200 
marts  for  solution ;  but  is  soluble  in  half  its  weight  of  alcohol,  ether 
pr  chloroform,  in  2  parts  of  soda  solution,  ap.  gr,  1'16,  and  freely  in 
fbenzeiie,  carWn  disulphide,  glacial  acetic  acid  and  fixed  and  volatile 
loils.  Ammonia  dissolves  it  but  sparingly.  The  potash  and  soda 
iBohitinns  are  spoken  of  by  some  authors  as  chemical  combinations, 
jbut  the  following  teat  will  demonstrate  them  otherwise : — "When 
ahaketi  with  ether,  the  thymol  can  be  entirely  removed  and 
.Chtaiued  as  a  neutral  volatile  residue. 

When  thymol  is  triturated  with  one  half  to  ten  times  its 
iight  of  camphor,  a  colourless,  syrupy  liquid  is  obtained- 
According  to  Gerrard,  the  strongest  aqueous  solution  of  thymol 
possible,  is  1  in  1,000,  and  a  solution  of  4  grains  of  it  in 
a  fluid  ounce  of  alcohol  is  miscible  with  water  without  becoming 
turbid ;  3  grains  of  thymol  are  dissolved  by  1  grain  of  caustic 
soda  and  IJ  grain  of  caustic  potash.  Solid  fata,  when  heated, 
are  excellent  solvents  of  thymol.  A  solution  of  1  part  of 
thymol  in  100  parts  of  warm  glycerin  remains  clear.  Thymol 
is  also  soluble  in  4  parts  of  cold  sulphuric  acid,  the  solution 
a  yellowish  colour,  and  on  being  gently  heated,  becomes  i-ose- 
red.  On  pouring  this  solution  into  10  volumes  of  water,  digesting 
the  mixture  with  an  excess  of  lead  carbonate,  and  filtering,  the 
liquid  becomes  violet-blue  on  the  addition  of  ferric  chloride.  This 
reaction  is  due  tosulphothymolicacid,  CmHi^SO,.  Hammarsten 
and  Robert  gave  the  following  as  the  moat  delicate  teat  by  which 
one  millionth  of  thymol  may  be  detected : — Mix  the  liquid  with 
one  half  of  its  volume  of  glacial  acetic  acid,  then  with  at  least  an 
equal  volume  of  sulphuric  acid,  and  warm  gently,  when  a  bright 
reddish-violet  colour  is  produced  which  is  not  destroyed  by 
boiling. 

Gerrard  states  that  in  operating  upon  nine  different  samples  of 
commercial  oil  of  thyme  (so-called  oil  of  Origanum),  by  means  both 
of  caustic  soda  and  refrigeration,  he  was  unable,  except  in  one 
doubtful  case,  to  obtitin  the  slightest  trace  of  thymol,  the  inference 
being  that  commercial  oil  of  thyme  does  not  contain  tliymol,  that 
'body  having  been  removed  from  it  previous  to  putting  it  on  the 
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market — the  residual  thymene  and  cymene  being  passed  off  as 
"  Oil  of  Thyme."  These  last  mentioned  constituents  have  a  veiy 
different  odour  to  genuine  oil  of  thyme,  and  are  unsuitable  to  tte 
perfume  manufacturer,  except  for  employment  in  very  commoD 
soaps. 

Undiluted  thymol  is  an  energetic  caustic.  According  to 
Bucholz,  thymol  possesses  ten  times  the  septic  power  of  carbobc 
acid,  over  which  it  also  has  the  advantage  of  being  non-poisonous, 
and  of  giving  off  an  agreeable  odour. 

One  of  the  known  sources  of  Thymol  is  the  essential  oil  of 
MoTiar da  punctata y  which  see. 

The  ThymiLS  seipyllumy  found  on  the  temperate  Western 
Himalaya  (the  seeds  of  which  are  used  medicinally  in  the  Punjab), 
is  of  comparatively  little  value,  as  its  oil  contains  but  a  small 
proportion  of  thymol. 

Thymol  is  also  known  chemically  as  MetacyvwpJunol,  Cg  H-,Cg 
H3(0H)CH,. 

On  distillation  with  phosphorus  pentasulphide,  it  jdelds 
cymene,  and  is  decomposed  into  metacresol  and  propylene  by 
heating  with  phosphorus  pentoxide.*  As  a  phenol  it  forms  salts, 
ethers  and  ethereal  salts,  such  as : — 

Thyniyl  methyl  ether  C^  o  H,  3  OCH3.     BoiUng  at  216^-7  Cf 

Thymyl  ethyl  ether,  C\ ^  Hj  3 OC2  H^.     BoiKng  at  222^.J 

Thymyl  acetate,  C^ 0  H^ 3  OCg  H.,  0.     Boiling  at  244"-7. 

Thymyl  benzoate,  C\ ^  H^ 3 OC^  H^ 0.     Melting  at  32°.§ 

Zataria  multiflora,  Boiss.  A  small  labiate  herbaceous  plant 
found  on  the  hills  near  Muscat,  in  Arabia.  The  dried  plant  is 
much  used  in  India  in  infusion  as  an  agreeable  aromatic  stimulant, 
and  is  sold  in  the  Bazars  under  the  name  of  Saatar.  It  has  a 
fragrant  odour  like  lemon-thyme,  and  consists  of  small  ovate,  or 
nearly  round,  dotted,  entire,  rather  leathery  leaves,  the  largest  of 
which  are  about  \  of  an  inch  long ;  mixed  with  them  are  portions 
of  a  slender  woody  stem  and  numerous  minute  flowers,  forming 
knotted  clusters  upon  a  slender  sjnke ;   each  flower  is  furnished 

•  Zeitschr.  Chem.,  1869,  p.  621. 

t  Bull.  Soc.  Chim.,  xxv.,  p.  32. 

X  Zeitschr.  Chem.,  1865,  p.  632. 

§  Journ.  Prakt.  Chem.  [2],  xxxvi.,  p.  7. 
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with  a  small  bracte,  and,  when  magnified,  the  bractes  and  calyces 
are  seen  to  be  densely  covered  with  jointed  hairs.  The  calyx  is 
unequally  4:-clef t,  the  corolla  labiate,  and  of  a  red  colour ;  the 
calyx  and  flower,  after  being  soaked  in  water  for  24  hours,  only 
measured  ^  of  an  inch  in  length.  The  leaves,  when  magnified, 
present  a  mossy  surface,  which  is  thickly  pitted,  each  pit  containing 
a  granule  of  red,  resinified  essential  oil.* 

Ziziphora  tenuior,  Linn.  This  plant  is  a  native  of  Persia 
and  Beluchistan,  and  is  sold  in  the  Indian  Bazars  under  the  name 
of  Mishk-i-taramashia.  The  Mahomedans  of  the  East  identify  this 
plant  with  the  fi/yt?,  or  "  Wild  Thyme,"  of  the  Greeks.  In  Shiraz 
it  is  called  Rang. 

Aitchison  states  that  the  peasants  in  the  Harirud  Valley  and 
Khorasan  call  the  plant  Kakuti.  As  described  by  Dr.  Dymockf 
and  others,  it  is  a  small  herbaceous  plant  resembling  Thyme,  two 
or  three  inches  high ;  the  root  is  about  the  same  length,  woody, 
single,  with  a  few  small  fibres.  The  stems,  which  are  2  to  5  in 
number,  are  square,  and  are  also  woody,  and  branch  from  the 
ground  ;  they  are  thickly  studded  with  leaves  and  lateral  flowers, 
which  reach  to  the  apex,  and  form  a  spike.  The  leaves  are 
opposite,  linear-lanceolate,  and  have  several  prominent,  straight 
veins  on  each  side  of  the  midrib.  The  calyx  is  purple  and  striated 
with  13  nerves,  throat  bearded ;  corolla  2-lipped,  the  upper  lip 
reflexed,  the  lower  one  trifid  and  spreading.  The  seeds  are  four  in 
number,  oblong,  brown  in  colour.  The  odour  and  taste  of  the 
plant  is  very  pleasant,  like  peppermint,  but  sweeter.  The  plant  is 
figured  in  Lamarck's  "  Illustration  des  genres,"  t.  18,  f.  2 ;  the 
Spanish  species,  Z,  hispanica,  being  shewn  on  the  same  plate,  f.  1. 

Z.  serpyllacea,  the  "  Sweet-scented  Ziziphora,"  native  of  the 
Caucasus,  is  figured  in  Bot.  Mag.  t.  906. 

Thymus  piperella,  Lin.  Syst.,  p.  452,  the  "  Small  Peppermint 
Thyme,"  is  a  native  of  the  region  of  the  Mediterranean,  as  Barbary, 
Spain,  Mount  Parnassus,  &c.  It  is  a  small  procumbent  suffruticose 
shrub,  with  ascending,  stiff,  pubescent  branches.  The  leaves  are 
petiolate,  broad-ovate,  obtuse,  truncatety  subcordate  at  the  base, 
not    ciliated,    thick,    stifif,    veiny,    glandular;     the    floral    ones 

*  Pharmacographia  Indica,  iii.,  p.  115. 
t  Ibid.,  iii.,  p.  115. 
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conforming  to  the  others ;  calyx  almost  glabrous  ;  teeth  of  upp» 
lip  short,  ovate,  and  the  segments  of  the  lower  lip  subulate, 
ciliated.  Syn.  T.  graveolens,  Sibthorp  and  Smith,  Florae  graca? 
prodromus,  vi.,  p.  61,  t.  576. 

Ajowan. 

This  small  umbelliferous  annual  herb,  commonly  known  as 
"  True  Bishop*8  Weed,"  is  the  Ptychotis  Ajoioan  of  D.  C. ;  Anim 
Copticum,  Lin. ;  and  Ligustictcm  Ajowan,  Eoxb.  Flor.  Ind.,  ii,  p.  91; 
Boissier  Flor.  Orient.,  ii.,  p.  891 ;  Lindley  Flor.  Med.,  p.  36 ;  Wight 
Icones  Flor.  Ind.  Orient.,  t.  566 ;  Bentley  &  Trimen  Med.  Plant,  t 
120 ;  Pharmacographia,  p.  271 ;  Pharm.  Journ.  [1],  xiv.,  p.  272, 
also  [3]  i.,  p.  1,007  with  figure  of  the  seed. 

The  oriental  vernacular  names,  collected  and  verified  by  Modeen 
Sheriff  are : — 

Arabic    Kamiine-muluki 

Persian    Nankhah  and  Zinyan 

Hindustani     Ajvayan 

Dukhni  Ajvan 

Tauiul .  Omam 

Telegu     Omamu  or  Vamamu 

Malayalim Ayamodakam  and  Homam 

Canarese Voma 

Bengali  Ajvain  or  Ajvan 

Mahratta    Vova-sada  and  Vova 

(lujerati Ajwan 

Cinghalese Assamodagun  or  Omam 

Burmese Samhum 

Tliis  plant  is  cultivated  in  many  parts  of  Egypt,  Persia, 
Afghanistan  and  abundantly  in  Bengal.  Botanically  it  is  thus 
described : — Stem  erect,  dichotomous ;  leaves  few,  cut  into 
numerous  linear  or  filiform  segments,  the  uppermost  simply 
pinnate ;  umbel  with  7-9  rays ;  involucre  few-leaved ;  leaflets 
linear,  entire,  fruit  strongly  ribbed,  covered  with  small  blunt 
tubercles  (wliich  are  especially  evident  on  examination  by  a  lens), 
by  wliich  and  by  their  thyme-like  odour  they  may  be  distinguished 
from  the  seeds  of  Apiuni  graveolcns,  A.  invohicratum  and 
A.  pctroselimun,  which  in  shape  they  much  resemble,  although 
they  are  smaller  than  caraways  or  any  umbelliferous  fruits 
imported  into  Europe.     The  fruits  vary  in  size  from  -jV^b  to  jV^ 
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pf  an  inch  in  length ;  in  colour  they  are  greyisli  brown,  the  Inrgeat 
tnuch  resembling  those  of  common  parsley,  but  they  are  readily 
distinguished  from  them  by  their  rough  surface  and  strong  odour 
of  Thymus  vulgaris  when  rubbed. 

Under  the  name  of  Semen  Ammi,  the  small  fruit  of  Ammi 
tajus  Liu.  and  of  Sison  Amomum  Lin.  have  sometimes  been 
UBtakeu  for,  or  substituted  for  those  of  true  Ajowan,  but  they  can 
B  easily  recognised  by  the  absence  of  small  tubercles  on  their 
irface. 

In  India  the  seeds  of  Myocyamus  niger  Lin.  are  called  Kkoraaani 
koon,  but  a  very  superficial  examination  is  sufficient  to  recognise 
iem. 
■  The  fruits  of  Ajowan  yield  rather  over  3  per  cent,  of  an  agreeably 
aromatic  volatile  oil  of  ap.  gr.  varying  from  0'900  to  0-930  at  15° 
C.  A  crystalline  substance,  C,„  H,^  O,  identical  with  Thjinol,  also 
distils  over.  The  oil,  after  being  rectified  over  calcium  chloride) 
yields,  on  being  exposed  to  a  temperature  of  0"  C,  about  40  to  50 
per  cent,  of  this  body.  The  fruits  are  distilled  to  an  enormous 
extent  in  Germany  for  the  purpose  of  extracting  it.  It  is  obtained 
in  India  by  exposing  the  oil  to  spontaneous  evaporation,  and  sold 
in  the  Bazars  of  the  Deccan  under  the  name  of  Ajwain-ICa-phul, 
or  "Flowers  of  Ajwain"(8ee  Thymol).  According  to  Fliickiger 
the  sp.gr.  of  this  thymol  is  1'028,  it  is  optically  inactive;  ita 
melting  point  in  small  quantities  is  44°  C.  and  in  bulk  51°  C.  He 
observes  that  ou  again  refrigerating  it,  it  remains  in  a  liquid  state 
for  a  considerable  time,  or  until  a  crystal  of  thymol  is  thrown  into 
it.  (Respecting  an  error  iu  the  determination  of  congelation 
/points  of  such  bodies,  see  the  remarks  on  Anethol. 

tXhe  odour  of  the  liquid  constitueut  of  oil  of  Ajowan  is  different 
that  of  the  thymol.  Its  boiling  point  is  172°  C.  It  ia 
considei-cd  to  be  an  isomer  of  cymene  Cm  H,^  (which  see),  and  is 
optically  inactive.  The  crude  oil  also  probably  contains  a  small 
quantity  of  the  hydrocarbon  C,  „  H, «. 

|,  The  medicinal  uses  of  Ajwan  are  described  in  the  Bengal 
Hiarmacopceia  and  in  the  Pharraacopccia  of  India.  The  distilled 
|6»ter  appears  to  be  particularly  useful  iu  cases  of  cholera.  The 
seeds  themselves  are  much  valued  as  a  pungent  aromatic  for 
culiuary  purposes,  in  fact  in  India  this  plant  is  considered  one  of 
the  most  useful  of  the  umbelliferous  tribe. 
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Basil. 

Ocimum  basilicum,  Linn.  Sweet  Basil.  Wight  let  868: 
Jacq.  Hort.  Vind.,  iii.,  t.  72 ;  Eheede  Hort.  Mai.,  x.,  t.  87.  A  native 
of  the  East  Indies  and  tropical  Africa.  It  is  rather  a  tender 
annual  and  highly  aromatic.  The  parts  used  are  the  leaves  and 
small  branches  or  leafy  tops.  Three  forms  of  this  labiate  plant 
are  common  in  India:  the  mint-like  garden  basil,  with  large 
flowers  and  green  or  puq^le  stems ;  the  variety  pt/o^um  of  Roxbur^ 
having  a  pleasant  lemon  odour,  and  a  small  variety  common  in 
gardens  and  on  waste  ground,  having  a  marked  peppermint  odour, 
hardly  different  from  0.  canum* 

Roxburgh  states  the  0.  basilicum  to  be  a  native  of  Persia,  and 
was  from  thence  sent  to  the  Botanic  Garden  at  Calcutta  under  the 
Persian  names  Deban-shah  and  Deban-macwassi.  It  is  very 
nearly  allied  to  0.  thyrsifloritm.  It  is  an  annual ;  the  whole  plant 
has  somewhat  a  ferruginous  appearance.  Leaves  ovate-oblong, 
grossly  and  acutely  serrate,  smooth.  Bractes  lanceolate,  ciliate. 
Upper  lip  of  the  calyx  broad-cordate.  Stamen  and  style  longer 
than  the  corolla.  Filaments  amply  crested.  In  Bengal  it  flowers 
during  the  rains  and  cool  season.  The  leaves  distilled  with  water 
yield  about  1*56  per  cent,  of  a  yellowish-green  oil,  lighter  than 
waterf  which,  when  kept,  solidifies  almost  wholly,  as  crj'stallised 
Basil  camphor ;  the  solid  oil  crystallised  from  alcohol  forms  4-sided 
prisms,  having  a  faint  smell  and  taste;  crystallised  from  water, it 
forms  white,  transparent,  nearly  tasteless  tetrahedrons.  J 

Basilicum  oils  of  very  fine  quality  are  distilled  in  Java  and  in 
the  island  of  Reunion.  The  excellent  fragrance  of  these  oils 
renders  them  very  suitable  for  blending  in  compound  bouquet 
perfumes,  and  they  are  said  to  have  a  specially  excellent  effect  in 
the  composition  of  "  Mignonette  extract." 

The  History  of  Basil  in  Europe  is  described  by  De  Gubematis, 
"Mythologie  des  Plantes,"  ii.  p.  35.  Mention  of  its  medicinal 
properties  is  made  in"  Medical  Record,"  xvi.,  p.  325.  The  price  of  the 
seeds  in  Bombay  is  quoted  by  Dr.  Dymock  as  Ra.  4  per  maund  of 

*  Pharmacographia  Indica,  iii.,  p.  85. 
f  Journ.  de  Pharm.,  xx.,  p.  447. 
%  Gmelins  Handbook,  xiv.,  p.  359. 


7J  lbs.  The  vernaculttr  names  of  0.  hcmlicum.  (as  given  in 
iiarmacographia  Indica)  are,  Nuzbo,  Sabza  (Hind.);  Sabja  (Mar., 
ihiz.) ;  Niisbo,  Sabja,  Baboi-tulsi  (Beug.);  Tirunitru-pachchai 
fTaro.) ;  Vibudi-patEri  (Tel.) ;  Kam-Kaeturi  (Can.). 

Ocimum  pilosum  above  referred  to  is  an  erect  shrubby 
plant,  native  uf  India;  known  in  Bengal  as  Babooi-tnlai.  The 
Mem  and  branches  are  4-stcled  and  furrowed  ;  leaves  ovate-oblong, 
,te ;  bractea  petioled,  sub-orbicular,  hairy ;  under  lip  of  the 
ealyx  orbicular  and  hairy,  with  corolla  twice  its  length.  This  is 
ijUie  BagilUum  Indicnm  uf  Euuiphius,  Amb,,  v.,  p.  263,  t.  92,  f.  1. 

e  also  Koxburgh  Hort.  Beng.,  p.  45. 

Ocimum  caryopyllatum,  known  iu  the  HioduHtauee  and 
Bengalee  as  Gulal-tulasi,  is  a  shrubby  plant  with  erect  stem  and 
opposite  branches  nearly  round,  polislied,  leaves  broad  lanceolar, 
serrulate,  smooth.  It  is  in  blossom  most  part  of  the  year,  but 
chiefly  during  the  latter  part  of  the  rainy  and  in  the  cold  season. 

Ocimum  thyrsiflorum,  Linn.^  Mantisss  plantarum  p.  84. 
Murray,  Comiuentarii  GoBtiiigonsis,  viti.,  p.  47,  t.  5.  Jacqmin, 
!Hortu3  Iwtanicus,  iii.,  t.  72,  This  plant,  which  has  been  considered 
by  some  botanists  to  be  the  true  Sweet  Basil,  is  described  by 
jRoxburgh'  as  one  of  the  most  fragrant  species  of  ocimum  in  India, 
it  was  introduced  by  him  into  Bengal  from  Madras  and  success- 
fdlly  prop^^ted  from  seed.  It  flowers  chiefly  during  the  rainy 
or  cool  season  and  the  seed  ripens  in  the  dry  season,  It  is  a 
biennial,  erect  shrub  of  about  3  feet  in  height,  with  many  opposite, 
spreading,  4-sided  li ranches,  the  sides  being  deeply  grooved. 
leaves  petioled, opposite,  broadlanceolate;  ou  the  interior  margins  of 
the  largest  are  2  or  3  remote  serratures,  sharp-pointed ;  panicles, 

terminal,  ovate,  dense  one  to  each  branch,  ramifications  thereof 
decussate.  Flowers  lai^e,  pale  pink,  forming  a  pretty  contrast 
with  the  ferruginous  calyces  and  bractea.  Eractes  opposite,  lanceo- 
late, ciliate,  3-flowered,  of  a  deep  ferruginous  colour.  Calyx, 
opper  lip  orbicular  anil  ciliate,  and  its  upper  surface  of  the  same 
colour  as  the  bractea;  under-lip  4-cloft.  Corolla,  under  lip  broad, 
4-parted,  the  under  one  of  the  same-  length,  linear-oblong,  with  a 
rounded  erenate  apex.  Filaments,  the  superior  short  pair  amply 
crested. 

•  Flor.  iiKl.,iii,.p.  IM. 
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Ocimum  bullatum,  Lam.,  Ency.,  L,  p.  384,  is  not  consideied 
by  Eoxburgh  to  be  a  native  of  India,  as  it  is  found  in  gardens  only 
and  the  natives  have  no  vernacular  name  for  it.  He  states  \M 
its  scent  is  very  powerful,  more  so  than  that  of  any  other  spedtt 
he  lias  met  with. 

Ocimum  minimum  or  "Least  Basil"  is  a  very  aromaDc 
plant,  a  diminutive  form  of  0.  hasilicum  and  closely  allied  to 
0.  Forskelii.*  It  is  an  erect  plant  with  herbaceous  stem,  forming 
a  round  bushy  head,  all  parts  finely  pubescent ;  leaves,  which  are 
hardly  larger  than  those  of  Thymus  serpyllum,  are  on  long  petioles, 
ovate,  almost  quite  entire,  glabrous ;  floral  leaves  almost  like  the 
others ;  raceme  simple,  short ;  whorls  loose ;  calices  rather  shorts 
than  the  pedicles,  reflexed  in  the  fructiferous  state,  upper  tooth 
orbicular ;  lower  ones  short,  acute.  It  is  a  native  of  Chili,  nor 
Valparaiso.!  Syn.  0.  salinum  Molina.  J  This  plant  is  only  from 
6  to  12  inches  in  height. 

Ocimum  gratissimumLin.  Jacq.Ic.PLRar.,iiL,t.495;Eheede 
(under  name  of  Cattu  Tirtava),  Hort.  Mai.,  x.,  t.  86.  A  native 
of  Bengal,  Chittagong,  E.  Nepal  and  the  Deccan  Peninsular. 

This  plant  is  the  Varvara,  Barbara  and  Ajvallaof  the  Xighantas 
The  vernacular  name  in  Hindustanee  and  Bengalee  is  Ram-tulasL§ 
Tlie  leaves  have  a  remarkably  grateful  lemon  odour  and  taste 
The  seeds  imported  into  Bombay  from  Persia  under  the  same 
names  (and  used  medicinally)  bear  no  resemblance  to  those  of  ft 
gratusimiun.  lloxbiirgh  says'j :  The  whole  plant  diffuses  a  stronger 
degree  of  fragrance  than  any  other  of  the  genus.  It  is  only  found 
in  gardens  and  about  the  Temples  of  the  natives.  Stem  erect, 
woody,  perennial.  Bark,  ash-coloured.  Branches  opposite,  erect, 
4-sided,  when  young,  smooth  glossy  and  green  ;  height  of 
the  plant  from  4  feet  to  8  fi^.et.  Leaves  opposite  long- 
peti(jled,  drooping,  oblong,  ventricose,  remotely  serrate,  smooth 
on  both  sides,  often  G  inches  lung  including  the  petiole, 
which    is    about    a    third   of    the    whole.      Eacemes    terminal, 

*  Benth.  Lab.,  p.  6. 

t  Schkuhr,  BotanischcH  handbiich,  ii.,  t.  166. 

*  Saggio  suUa  storia  naturale  del  Chili,  p.  291. 
§  Pliarmaoographia  Indica,  iii.,  p.  85. 

II  Flora  Indica,  iii.,  p.  17. 
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itty  long,  rigidly  erect,  with  the  verticels  of  C  flowers,  Bractes 
't-petioled,  reflexed,  cordate-lanceolate.  Calyx,  upper  lip 
■ked  with  3  nerves.     Corolla  short,  scarfely  larger  than  the 

lyx,  of  a   pale  yellow  underneath,  oblong,  concave  and  entire. 

laments  longer  than  the  corolla,  with  a  large  tuft  of  dark  yellow 

irs  on  the  joints  of  the  Jai^e  pair  Dear  the  base.  By  some  this 
,t  lias  been  considered  identical  with  the  Ocimum  Zei/lanicurn  of 

irmnun,  Thesaurus  ZeylanicuB,  p.  1 74,  t.  80,  f.  i.,  and  with  Onrnwrn 
:.  Lam.  Die.,  i..  p.  385. 

Ocimum  sanctum  Linn.  Bnrm.  Thes.  Zeyl.,  174,t.80,  ff.land 

Baiilicum  agreste  Runiph,  Herb.  Amb.,  v.,  p.  265,  t.  92,  f.  2.  This 
it  is  found  throughout  India  in  dry  places  and  is  commonljr 

lown  as  Tulsi  and  Tulasi.  In  English  it  is  known  as  Holy  Basil. 
It  is  botanically  described  as  a  short-stemmed  woody  perennial ; 
brandies  numerous,  opposite,  round,  usually  dark  pnrple,  liairy ; 
leaves  opposite,  petioled,  oval,  serrate,  downy,  abfjut  IJ  inches 
loug  and  1  inch  broad ;  racemes  terminal,  erect,  usually  dark 
purple,  hairy,  4-sided;  bractes  opposite,  petioled,  cordate,  reflex, 
3-flowered ;  seeds  black,  oblong,  about  yV  of  an  inch  long,  slightly 
arched  on  one  side  and  flattened  on  the  other,  blunt-x>oitited.  The 
seeds  are  used  medicinally.  The  Tulasi  plant  is  venerated  in  India 
by  the  Hindus  like  the  Vervain  was  amongst  the  Konians.  Its 
urorship  is  expounded  in  Tvlasilcava^itm,  a  little  book  composed  of 
two  parts  :  the  first  being  the  Tulasikava^am  proper,  or  "Tulasi 
amulet,"  and  the  second  a  hymn  in  honour  of  the  plant. 
Interesting  particulars  respecting  the  worship  of  the  Tulasi  plant 
aud  its  medicinal  virtues  are  given  in  the  Pharmacogriiphia  Indica, 
iii.  p.  87.  Sanskrit  writers  make  two  varieties  of  this  plant, 
founded  upon  some  dift'erence  in  the  colour  of  their  leaves,  viz., 
white  and  black,  but  the  plant,  irrespective  of  colour,  is  called  in 
Sanskrit  Tulasi  and  Parnasa. 

Ocimum  villosum  Roxb.  (Syn.  0.  Basilicum  vai:  anisatum, 
Benth.).  Tiie  Hinduatanee  and  Beugalee  name  Tulasi  is  also  applied 
to  this  plant,  but  it  differs  in  many  respects  to  the  true  Tulasi.  Its 
Sanskrit  name  is  Urjuka.*  It  is  the  Soladitirtava  of  Bheedef  and 
the  BatUicum  cUraium  of  Rumphius*  describes  it  as  follows : — 


*  Aiiiatic  fUaeaniliss,  iv,, 
t  Hort.  Mai.,  i.,  p.  173, 
;  Arab.,  v.,  p.  S66,  t.  93, 
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This  charming  species  is  common  in  gardens,  and  about  the  Tempte 
of  the  Hindus,  over  every  part  of  India.  It  is  in  blossom  most 
pert  of  the  year.  It  has  a  short,  erect,  woody,  round  st^m.  The 
bark  has  a  thin,  light-brown,  scaly  epidermis.  Branches  numeum 
The  tender  shoots  clothed  with  much  soft  white  hair.  The  general 
height  of  tlie  whole  plant  is  from  2  to  3  feet.  Leaver  oppoate, 
potioled,  ovate,  oblong,  crenate  serrate,  obtuse,  downy,  from  1  to  2 
inches  long.  Petioles  half  the  length  of  the  leaves,  downy. 
Racemes,  terminal,  solitary  or  triple.  Flowers  triple  and  opposite, 
appearing  verticelled ;  of  a  pale  greenish  pink.  Bractes  opposite, 
pdioled,  reniform,  cordate,  acute. 

Ocimum  canum  is  very  nearly  allied  to  0,Basiliciim,hvitih 
i'  vvttrs  are  not  half  the  size,  and  the  habit  distinct  It  is 
liorbaceous,  erect,  about  one  foot  in  height,  pubescent.  Its  leaves 
are  petiolate,  ovate,  narrowed  at  both  ends,  almost  quite  entire, 
cauescent  beneath  ;  petioles  ciliated  ;  racemes  simple ;  calyces 
longer  than  the  pedicels,  reflexed  in  the  fructiferous  state ;  uppa 
tooth  of  calyx  orbicular,  concave,  shortly  acuminated ;  corollas 
white.  The  whole  plant  very  aromatic.  It  is  a  native  of 
Madagascar,  East  Indies,  China  and  Brazil.  It  is  figured  in  the 
Bot.  :Mag.,  t.  2452. 

Ocimum  crispum,  Tlumb.  Flor.  Jap.,  p.  248,  is  another 
fragrant  species.  It  is  a  native  of  Japan,  about  Nagasaki.  Its  stem 
is  tetragonal,  villous,  branched.  Leaves  ovate-acuminate,  serrate, 
curled,  petiolate,  glabrous,  purplish,  an  inch  long ;  calices  hispid 
A  decoctii)n  of  this  species  is  used  in  Japan  to  give  a  deep  red 
colour  to  radishes,  turnips  and  various  vegetables.  The  various 
species  of  Ocivium  are  in  all  cases  destitute  of  any  deleterious 
secretions,  and  are  for  the  most  part  fragrant  and  aromatic. 

Other  species  of  less  importance  (possessing  little  or  no 
fragrance)  are  Ocimum  album  (Willd.,  iii.,  p.  160) ;  Ocimum 
jwlf/stachion  (Willd.,  i.,  p.  365),  and  Ocymum  tuberosum,  known  as 
Neeru,  or  "  Water  tulasi,"  it  growing  in  ditches  and  wet  places,  and 
Ocimum  fuhcrosum*  a  small  perennial  about  a  foot  in  height, 
native  of  valleys  among  the  Orissa  mountains.  Ocivium  cristatum 
and  Ocimuvi  inodorum  are  entirely  destitute  of  fragrance. 

All  the  above  species  are  of  easy  culture  and  propagation.    The 

♦  Rox.  6,  Fl.  Ind.,  iii.,  p.  18. 
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ihrubby  and  perennial  kinds  are  readily  increased  by  cuttings. 
[he  seeds  of  annual  kinds  should  be  reared  in  a  hot-bed  and 
if  terwards  planted  out. 


Anise  and  Star  Anise. 

The  fruit  of  Pimpinella  Anisum,  Lin.,  is  known  as  "  Aniseed  " ; 
'*  Alicante  Aniseed,"  "  German  Aniseed,"  and  "  Eussian  Aniseed." 
The  Alicante  variety  is  the  best.*  The  umbelliferous  plant  pro- 
iucing  it  is  indigenous  to  Asia  Minor  and  Egypt  and  is  cultivated 
Ln  Spain,  Malta,  Greece,  Southern  Russia,  Chili,  India,  and  such 
parts  of  Europe  where  the  climate  is  sufficiently  warm  to  mature 
the  fruit,  but  not  in  England.  It  is  a  low  annual  with  many  of 
the  usual  characters  of  the  order,  and  has  cordate,  divided  radical 
leaves  and  biternate  cauline  leaves.  The  umbels  are  many-rayed 
emd  have  no  involucres.  The  fruits  have  generally  entire 
cremocarps  about  2-tenth8  of  an  inch  long,  on  slender  pedicels,  and 
cjrowned  by  a  pair  of  short  styles.  The  fruit  is  ovoid,  greenish 
brown,  and  has  10  pale-coloured  ridges,  giving  it  a  prismatic 
appearance ;  all  the  surface  is  covered  with  minute  hairs. 

The  Eussian  fruits  are  smaller  than  those  of  the  other  varieties 
and  have  some  resemblance  to  Hemlock  fruits  (conium  maculatum), 
with  which  they  sometimes  get  mixed  by  mistake ;  the  two  should 
therefore  be  compared.  The  anise  is  readily  distinguished  by  the 
ridges  not  being  wavy,  by  having  an  abundance  of  vittae,  by  their 
hairy  surface,  agreeable  aromatic  odour,  united  mericarps  and 
persistent  pedicel.  {Conia,  the  volatile  poisonous  alkaloid  contained 
in  hemlock  has  an  odour  resembling  that  of  mice.) 

A  sample  of  aniseed  recently  examined  by  an  analyst  in  Holland 
was  found  to  contain  2J  per  cent,  of  seeds  of  Conium  maculatum, 
55  per  cent,  of  fennel  seed,  and  lOJ  per  cent,  of  the  seeds  of  a 
grass  (Panicum).  Consequently  this  lot  of  aniseed  was  declared 
unsafe  for  use,  was  seized  by  the  authorities  and  destroyed.f 
Weynton,  in  a  Paper  on  "  The  Commercial  products  of  Siam,"  read 
before  the  East  India  Association  on  the  7th  April,  1887,  says: — 


•  Pereira,  Mat.,  Med.,  ii.  pt.,  ii.  p.,  162;  Pharniacograpliia,  p.  277. 
BeDtley  and  Triiuen  Med.  plant,  t.  122.  Woodville,  Med.  Bot.  t.  52.  Steven- 
son and  Churchill  Med.  Bot.  t.  156. 

t  British  and  Colonial  Draggist,  xxii.,  p.  275. 
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Examination  of  Various  Fruits. 


^ 


B 


^ 


* 


^ 


Natural  size  of  entire  fruit ;  magnified  appAarance  of  the  same ;  of  the  dorsal  sarfiMe  o1 
mericarp ;  the  commisural  surface  of  tho  mericarp ;  and  of  the  transverse  section. 

f^—Conium  maculatum, 

B.— Pi»»P<««ito  Anisum, 

C.—Fieniadum  capilkuxum.  • 

D. — Carum  Ajovxtn, 

E.— Cicuio  viron. 


Examination  of  Various  Fruits. 


^ 


f 


D 


Natural  size  of  entire  fhiit ;  magnified  appearance  of  the  same ;  of  the  doma!  surfoce  of  the 
lericarp ;  the  commisural  surface  of  the  mericarp ;  and  of  the  transverse  section. 


P^—Cnrum  Carui, 

Bl— Peuoedanitm  gravwUnt,  Benih.  (Dill). 


Q,—Cvminum  cymifivm. 
D. — CoriandrufA  mUivum. 
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"  Aniseed  and  Star  anise  are  both  to  be  found  in  abimdance  in 
Asisani,  the  first  under  the  name  *  Mahori,'  the  latter  under  thai 
of   *  Bttdian.*     Among  the  low  hills  round  about  Jowhatti,  on  the 
old  road  to  Cherraponjee,  and  in  the  Terai  forest  of  both  sides  d 
the   Khassia  and  Naga   hills,  sufficient  seedlings  of  aniseed  to 
stocking  an  acre  can  be  easily  procured,  but  considerable  care  is 
required  in  transplanting  them,  and  this  should  be  done  during  the 
cold  weather,  the  plants  lifted  with  as  much  earth  round  the  roote 
as  can  conveniently  be  carried."     As  in  this  locality  it  is  customary 
to  distil  an  oil  from  the  leaves  of  the  aniseed  plant,  the  writer 
siiys : — '*The  object  being  to  obtain  as  luxuriant  a  foliage  as  possible, 
high  cultivation  and  copious  manuring  should  be  resorted  to;  the 
plant  may  be  put  in  4  feet  by  4,  the  same  distance  as  tea  is 
planted,  but  if    that  part  of  the  district  in  which  the  grant  is 
situated  is  more  than  ordinarily  subject  to  visitations  of  blight  and 
red  spider,  it  will  be  prudent  to  plant  somewhat  wider,  say  5  by  5, 
for  though  tea  leaves  afflicted  with  the  two  pests  mentioned  make 
but  little  difference  in  the  turn-out,  the  quality  of    the  oil  of 
aniseed  will  be  very  sensibly  affected  by  the  presence  of  unhealthy 
leaves,  hence  the  aniseed  plantation  must  be  kept  clean  and  in  good 
order.     To  get  the  largest  yield  from  the  plant,  pruning  with  that 
view   may   be  carried  out  as  with  tea.      The  leaves  should  be 
gathered  precisely  as  with  tea,  but  removed  from   the  plucking 
baskets  more  often,  for  no  heating  must  be  permitted,  and  plucking 

should  only  take  place  in  dry  weather As  regards  the 

Star  anise,  the  object  being  to  obtain  the  largest  amount  of  fruit, 
the  plant  will  rec^uire  that  class  of  manure  which  contains  the 
greatest  amount  of  phosphates.  Hence  pulverised  bones,  phosphate, 
animal  or  fish,  offal  will  be  best  for  it.  Although  the  chief  depend- 
ence should  be  placed  on  the  fruit,  the  bark  is  almost  equally  rich 
m  oil. 

Anise  does  not  appear  to  have  been  known  to  the  ancient  Hindus 
and  is  not  mentioned  in  Sanskrit  works.  It  was  introduced  into 
India  by  the  Mahometans  from  Persia,  wlience  the  supply  for  the 
])onibay  market  still  comes.  Dr.  Dymock  says*  the  natives  use 
anise  in  the  same  way  as  we  do.  The  Persians  call  it  Kazianah, 
which  the  Arabs  corrupt  into  Pazianaj.  They  identify  it  with  the 
Anisum  of  the   Greeks,  and  the  Mahometan  druggists  of  India 

*  Phannacographia  Indica,  ii.,  p.  132. 
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know  it  by  this  name.  The  Bombay  name  "Ervados"  is  a  corruption 
of  the  Portuguese  "  Herba  doce."  Modeen  Sheriff  states  that  the 
seeds  of  Carum  Roxburgiamvm  are  sold  in  Southern  India  as 
Anisum. 

Anise  is  now  grown  in  Northern  India.  As  met  with  on  the 
market,  Dr.  Dymock  says  the  fruit  varies  a  good  deal  in  size  ;  if 
well  grown  it  should  be  about  2-tenths  of  an  inch  long.  The 
mericarps  often  adhere  together  with  the  pedicel  attached,  forming 
an  ovoid  body  crowned  by  a  pair  of  styles.  Each  fruit  has  10 
ridges  and  is  covered  with  short  haii-s.  The  vittae,  which  contain 
the  essential  oil,  are  very  numerous,  each  mericarp  being  provided 
with  about  15.  The  value  of  Anise  at  Bombay  is  Es.  5  to  Es.  6 
per  Surat  maund  of  37^  pounds. 

The  fruits  of  both  the  Star  anise  and  Fimpindla  anisum  are 
imported  very  largely  into  Europe  ;  the  shipments  from  Russia  of 
the  last-named  were  formerly  enormous.  The  principal  distilleries 
of  this  oil  are  in  Germany.  Besides  the  large  consumption  of 
Anise  in  the  East  and  in  Russia,  a  large  quantity  of  the  essential 
oil  is  required  by  France  for  the  manufacture  of  such  liqueurs  as 
Batafia  dAnis,  Absinthe,  Anisette,  Eau  de  vie  d'Hendaye,  Eau 
verte  stomachique,  &c. ;  in  Germany,  for  the  preparation  of 
Anisette,  Absinthe,  Pfeffermiinz-liqueur,  Roseau  aromatique, 
Kalmus  liqueur,  &c. ;  in  Italy,  for  Rosolio  di  Torino ;  and  in 
England,  for  Usquebaugh.  The  European  consumption  has, 
however,  considerably  declined  during  the  last  few  years.  This  is 
indicated  by  the  falling  off  in  the  exports  from  Russia ;  thus 

In  1886  shipments  amounted  to  2195  tons  from  port  of  Libau. 

„  1887  „  „  1917        „            „            „ 

„  1888  „  „  1300 

„  1889  „  „  1069 

„  1890  „  „  570 

„  1891  „  „  760 

„  1892  „  „  731 


a  >j  if 


„    1892        „  „  75         „  St.  Petersburg. 

In  Spain,  the  principal  consuming  market,  the  consumption  of 
brandy,  and  with  it  that  of  Anise  oil,  have  been  reduced  in  the 
course  of  a  few  years,  as  a  result  of  the  high  spirit-duty,  to  an 
almost  incredible  extent.  In  Austria,  which,  next  to  Spain,  was 
the  largest  buyer  of  Anise  oil,  the  public  taste  has  undergone  a 
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change,  and  during  recent  years  preference  has  been  given  to  the 
artificial  Cognacs. 

Oil  of  Anise  is  said  to  be  used  in  many  compound  perCumB, 
such  as  the  Eau-de-Cologne  of  Marie  of  Dijon  (but  not  that  d 
Jean-Marie-Farina).     It  is  also  used  considerably  in  medicine. 

The  yield  per  cent,  of  essential  oil  from  the  fruit  of  FimpindiA 
Anisum  is  as  follows  : — 

Russian      ...     2*8 


Thuringian 
Moravian   ... 
Chilian 
Spanish 
Levantine  ... 


24 
2-6 
2-4 
30 
1-3 


Oil  of  Anise  is  a  neutral,  very  pale  yellow,  somewhat  syrupy 
liquid.  It  consists  of  two  distinct  bodies,  one  of  which  soUdifies 
at  15^  C.  (59*^  F.),  while  the  other  remains  fluid  at  all  tempeit- 
tures.  The  former  is  known  aa  Anethol,  or  "Anise  Camphor," 
CioHiaO.  The  proportion  of  these  two  constituents  varies 
slightly  in  different  specimens  of  the  pure  oil,  but  generally  the 
anethol  constitutes  four-fifths  of  the  whole.  By  exposure  to  the 
air,  the  crude  oil  absorbs  oxygen,  the  anethol  being  graduaUr 
converted  into  anisic  aldehyde,  and  probably  some  resinification 
takes  place  in  the  terpene,  this  oxidation  being  accompanied  by 
certain  changes  in  the  physical  characters  of  the  oil,  it  becomes 
more  syrupy,  its  specific  gravity  increases,  and  its  melting  point  is 
lowered.  By  repeatedly  melting  it  in  contact  with  air,  the  oil 
finally  loses  the  property  of  solidifying  by  cold. 

In  order  to  obtain  the  anethol  in  a  state  of  purity,  it  is  freed 
from  the  liquid  portion  of  the  oil  by  repeated  pressure  between 
folds  of  filtering  paper  and  then  several  times  crystallised  from 
alcohol  of  sp.  gr.  0'85.  It  crystallises  in  soft,  absolutely  white, 
lustrous  lamina',  having  an  odour  similar  to,  but  more  agreeable 
and  less  rank  than  the  crude  oil,  in  fact  representing  the  anise 
aroma  in  the  purest  and  most  perfect  form.  It  is  very  friable, 
especially  at  0^  C. 

Oil  of  Pimpinella  Anisum  ap])ears  to  be  almost  identical  with 
oil  of  Star  Anise  derived  from  a  totally  different  plant,  and  cannot 
be  distinguished  chemically  or  optically,  except  by  Eykmauns 
colour  test  hereafter  described.     They  differ  however  in  point  of 
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congelation.  They  are  marketed  as  distinct  oils,  and  Dealers  by 
practise  can  readily  distinguish  one  from  the  other  by  the  sense  of 
dmell  alone. 

The  earliest  scientific  examinations  of  oil  of  anise  were  made  by 
Cahours*  and  Gerhardt  ;t  also  by  Kraut  &  Schlum.J 

It  was  formerly  considered  that  the  congealing  point  of  oil  of 
Pimpinella  Anisum  was  50^  to  59^  F.  (10^  to  15^  C.)  and  that  of 
"Star  Anise"  35^*6  F.  (2^C.);  these  figures  are  authoritatively 
given  in  "  Pharmacographia "  and  the  French  translation  of  the 
eame ;  in  the  Pharmacopseia  Brit.  1885,  and  in  the  United  States 
pharmacopaeia,  but  it  is  now  ascertained  and  acknowledged  that 
those  figures  are  abnormal  and  that  the  tnie  congealing  point  of 
oil  of  Pimpinella  Anisum  is  the  same  as  that  of  oil  of  "  Star 
Anise,"  viz.,  15^  C.  (59^  F.).  The  cause  of  this  rectification  of 
figures  is  owing  to  the  discovery  that  the  original  observer, 
Cahours,  in  determining  these  congealing  points,  must  have  over- 
looked or  omitted  to  take  note  of  the  latv  of  heat  of  congelation,  and 
^  recorded  the  congealing  points  by  exposing  the  oil  at  rest  to  the 
low  temperature,  but  with  the  thermometer  not  actually  immersed 
in  the  fluid.  Further, — that  the  authors  of  the  works  abov6 
referred  to,  and  of  all  other  text-books,  have  accepted  CaIiour*s 
determination  as  correct,  without  verifying  it  by  experiment. 

Of  course  if   Cahour's  specimen  was  adulterated  or  was   not 

virgin,  f .e.,  if  part  of  the  anethol  had  been  abstracted  from  it,  or  if  it 

had  suffered  change  by  oxidation,  the  uncongealable  portion  would 

•    he  in  excess  of  the  normal  quantity  and  so  hold  the  remaining 

anethol  in  solution  at  a  low  temperature,  but  his  Mdmoire  states 

that  commercial  oil  holds  more  than  four-fifths  of  anethol.     The 

error  and  its  source  was  pointed  out  by  Umney  in  a  Paper  read  at 

an  Evening  Meeting  of  the  Phanuaceutical  Society,  13th  February, 

1889.§     He  there  drew  attention  to  the  well-known  fact  that  some 

liquids,  such  for  example  as  w^ater,  saline  solutions,  &c.,  when  at 

absolute  rest,  are  capable  of  being  cooled  many  degrees  helow  their 

normal  point  of  congelation  withovi  becoming  solid.     But  when  a 

liquid  solidifies  after  being  cooled  below  its  normal  freezing  point, 

•  Ann.  de  Chim.  and  de  Phys.  [3],  ii.,  p.  274 ;  Compt.  Rend,  xx.,  p.  63. 
t  Compt.  Kendos  des  travaux  de  Chiiide,  1851,  p.  6d. 
I  Zeitach.  Ch.  Pharm.,  1863,  p.  359. 
§  Pharm.  Journ.  [3],  xix.,  647. 
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the  solidification  is  accompanied  by  a  disengagement  of  heat 
which  is  sufficient  to  raise  the  temperature  from  the  point  at  which 
solidification  begins,  up  to  its  ordinary  or  trv^  congealing  point 
This  physical  law  being  applicable  to  anise  oils,  Mr.  Umney 
continued  to  remark  that : — "  The  solidifying  points  of  star-anise 
oil,  hitherto  quoted,  have  been  abnormal  ones,  due  to  their  deter- 
mination whilst  the  fluid  was  at  rest.  The  tru€  congealing  poind 
is  the  temperature  to  which  the  thermometer  immediately  rises  on 
the  solidification  taking  place.  The  *  Pimpinella '  oil  does  not 
present  such  a  marked  difference  in  respect  to  its  abnormal  and 
true  congealing  points,  but  that  of  star  anise  presents  a  strange 
dissimilarity."  The  following  table  records  results  of  Mr.  Umnevs 
investigations  : — 


• 

ABNORMAL 

TRUE 

SOURCE  OF  OIL. 

SOLIDIFYING 

SOLIDIFYING 

POINT. 

POINT. 

Fahr. 

Fahr. 

Star  anise,  German       

31 

52 

„         own  distillation       

24 

49 

„         direct  import  from  Macao, 

China     

34 

56 

„         Brokers'  sample      

36 

54 

„         Average  of  10  Trade  samples 

35-5 

55 

Pimpinella  anise,  German 

50 

59 

„              „      own  distillation     ... 

50 

59 

As  regards  the  fact  that  some  liquids,  such  as  Anise,  Star  Anise 
and  Fennel  oils  remain  liquid  when  submitted  to  a  temperature 
many  degrees  l)elow  their  normal  point  of  congelation,  it  has  l>een 
observed  that  this  phenomenon  (sometimes  called  "under-cooling") 
can  be  readily  prevented  l)y  adding  to  the  oil  to  be  tested  a  few 
ready  formed  crystals,  which  can  be  obtained  by  first  solidifying  a 
small  ([uantity  of  the  oil  in  a  mixture  of  salt  and  ice.  The  process 
is  as  follows  : — The  sample  to  be  tested  is  cooled  to  about  12^  or 
14^  C.  by  immersion  in  coltl  water,  and  then  by  means  of  a  glass 
rod,  a  trac(»  of  crystallized  oil  is  added.  The  whole  mass  should 
now  solidify  to  a  crystalline  paste  which  ought  not  to  liquefy  under 
15^  C.     Care  should  be  taken  in  making  this  test,  that  the  contents 
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of  the  tin  or  bottle  subject  to  examination  are  completely  melted 
and  uniformly  mixed. 

The  "  melting  point"  of  pure  anethol — i.e,,  the  temperature  at 

which  a  sample,  after    freezing,  becomes  completely  liquid,  is 

constant  between  21^  and  22  C^.     It  is  ascertained  by  simply 

inserting  a  thermometer  into  a  flask  with  melting  anethol.    The 

sp.  gr.  of  pure  anethol  at  25^  C.  is  0*986.    Its  boiling  point  is 

constant  at  234^  C. 

Pure,  fresh  oil  of  anise  has  a  sp.  gr.  of  0*985  at  15^  and  0*980 
at  20^  C.  (The  new  United  States  Pharmacopaeia,  seventh 
decennial  revision,  1890,  states  it  0*980  to  0*990  at  17^  C.)  Of 
course  the  sp.  gr.  of  any  given  sample  depends  on  its  anethol 
content.  Commenting  on  this  fact,  Squire  observes  in  a  recent 
paper  on  oils  of  anise,  *  "  supposing  melted  anethol  to  have  a  sp. 
gr.at  60^r.  of  1*010  and  the  terpene -870,  then  10,20  and  25 
per  cent  of  terpene  will  give  specific  gravities  of  *996,  '992,  and 
'975  respectively,  which  covers  the  maximum  and  minimum  of 
fresh  oils  as  generally  met  with.  The  sp.  gr.  of  the  oil  depends, 
Becondly,  on  the  amount  of  oxidation  of  the  anethol  into  anisic 
aldehyde  "  (the  sp.  gr.  of  which  is  1*126  at  15^  C). 

In  the  samples  of  anise  oils  examined  by  Squire,f  the  polarising 
rotation  in  a  200  m.  m.  tube  varied  between  +  2  J^  and  — 4  J^,  but 
^ere  usually  slightly  laevogyre,  a  property  which  apparently  had 
^^  connection  with  the  source  of  the  oil,  was  unalterable  in  a 
year,  and  was  greater  in  the  more  liquid  portion  of  the  oil  than  in 
the  solid.     Pure  anethol  being  probably  optically  inactive. 

Oil  of  anise  is  sometimes  adulterated  with  oil  of  Fennel.  This  can 
detected  by  the  polariscope ;  pure  recent  oil  of  anise  examined  by  be 
Riickiger  and  Hanbury  in  a  50  m.  m.  tube  deviated  the  ray  only 
1^7  to  the  left ;  oil  of  Sweet  Fennel  examined  in  the  same  way 
deviated  the  ray  29^*8  to  the  right ;  oil  of  Bitter  Fennel  (French), 
4*^*8  to  the  right,  and  that  of  German  Fennel  9^*1  to  the  right. 
This  dextrogyre  power  is  attributed  to  the  hydrocarbon  in  the 
Fennel  oil  differing  in  its  properties  to  that  in  the  Anise  oil. 

Anethol  is  isomeric  with  the  camphor  of  Fennel  oil,  which,  for 
this  reason  is  imported  from  Eussia  and  Austria  for  the  express 
purpose  of  adulterating  Anise  oil,  frequently  to  the  extent  of  90 

*  Pfaarm.  Jonm.  [3],  xxiv.,  p.  105. 
tibid. 
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per  cent.  This  sophistication  is  easily  detected  by  heating  the 
suspected  sample,  when,  if  anethol  of  Fennel  be  present,  its  odour 
becomes  apparent. 

Anethol  requires  for  solution  three  parts  of  rectified  spirit  and 
200  parts  of  proof  spirit.  As  oxidation  proceeds,  the  solubility 
increases,  till  the  oil  mixes  with  rectified  spirit  in  all  proportions 
and  dissolves  in  about  100  parts  of  proof  spirit.  Star  anise  oil, 
however,  appears  to  contain  a  small  quantity  of  some  constituent 
insoluble  in  proof  spirit,  as  even  after  warming  the  solution  is 
slightly  turbid  (Squire).  Spermaceti  may  be  detected  in  oil  of 
anise  by  agitation  with  cold  rectified  spirit;  the  spermaceti  being 
insoluble  therein.  Pure  oil  of  anise  is  recorded  as  being 
soluble,  in  all  proportions,  in  cold  alcohol  of  sp.  gr.  0*806,  and  in 
2*4  parts  alcohol  of  sp.  gr.  0*84  at  25^  C. 

The  new  United  States  Pharmacopoeia  says : — Absence  of 
volatile  oils  containing  phenols  can  be  ascertained  by  adding  a 
drop  of  ferric  chloride  solution,  when  the  oil  should  not  assume 
a  Ijlue  or  greenish  colour.  When  dropped  into  water  without 
agitation,  the  oil  should  not  produce  a  milky  turbidity,  indicative 
of  the  presence  of  alcohol. 

It  is  averred  that  by  the  "  Eykmann  test "  oil  of  pimpinella 
may  be  distinguished  from  oil  of  star  anise.  This  test  depends 
on  a  colour  re-action  ;  the  reagent  consists  of  a  saturated  solution 
of  hydrochloric  acid  gas  in  absolute  alcohol ;  it  has  a  sp.  gr.  of 
0*970,  and  contains  27  per  cent,  by  weight  of  hydrochloric  acid 
gas.  On  addition  of  this  reagent,  which  is  best  used  in  consider- 
able excess,  the  pimpinella  oil  should  give  a  rich  blue  coloration, 
changing  into  a  more  or  less  brownish  red,  and  the  star  anise  oil 
a  yellow  or  brownish-yellow  colour,  usually  (but  not  always) 
changing  to  a  rich  red.  Mr.  Squire  remarks*  that  with  an  acid 
of  half  the  above-named  strength,  the  characteristic  blue  colour 
with  the  pimpinella  oil  is  not  produced. 

Aniso'in  (better  called  Jnetlwin)  may  be  obtained  by  the 
action  of  stannic  chloride  or  of  strong  sulphuric  acid  either  on 
solid  or  liquid  Anethol.  Anisoin  is  a  white,  inodorous  solid,  which 
fuses  a  little  above  lOO'^  C,  and,  when  further  heated,  bums 
with  a  brilliant  flame  and  an  aromatic  odour.     It  is  heavier  than 

*  Pharm.  Journ.  [3],  xxiv.,  p.  105. 
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water,  insoluble  in  water,  almost  insoluble  in  alcohol,  even  on 
heating ;  more  soluble  in  ether  and  volatile  oils. 

Hydride  of  Anisyl  Cg  Hg  O ^  Syn.,  Anisi/lous  add,  Anisic  cUdehdye, 
Anisol*  is  prepared  by  gently  heating  oil  of  anise  for  about  an 
hour  with  three  times  its  volume  of  nitric  acid  of  sp.  gr.  1-106 
(14*^  Beaum^).  The  heavy  oil  which  is  thus  formed  is  washed 
with  dilute  potash  and  distilled.  The  distillate  is  agitated  with 
a  warm  solution  of  acid  sulphite  of  sodium  of  sp.  gr.  1*25 ;  the 
crystalline  compound  thus  formed  is  collected  on  a  funnel, 
thoroughly  washed  with  alcohol,  dissolved  in  as  little  hot  water 
as  possible,  and  the  solution  heated  with  excess  of  strong  sodic- 
carbonate,  when  the  anisic  aldehyde  separates  out  and  floats  on 
the  surface.  It  is  then  purified  by  re-distillation.  Thus  obtained, 
it  is  a  yellowish  liquid  with  a  burning  taste  and  an  aromatic  odour 
resembling  that  of  the  Hawthorn,  for  which  reason  it  is  known 
commercially  as  "  Aub^pine." 

Its  specific  gravity  has  been  recorded  as  1*09  at  20^  C,  and  its 
boiling  point  253^-255^  C,  but  it  is  possible  that  the  earliest 
observations  were  not  determined  from  absolutely  pure  or  fresh 
specimens  of  this  rather  unstable  preparation.  Messrs.  Schimmel 
&  Co.  state  that  the  pure  anisic  aldehyde  manufactured  by  them 
boils  at  245^-246^  C,  and  has  a  sp.  gr.  of  1-126  at  1^5  Cf 

It  is  almost  insoluble  in  water  but  is  soluble  in  all  proportions 
in  alcohol  and  ether.  It  possesses  the  property  peculiar  to 
aldehydesof  forming  crystalline  compounds  with  the  acid  sulphites 
of  the  alkali-metals.  4. 

At  an  ordinary  temperature  anisic  aldehyde  is  liquid,  but  in  a 
freezing  mixture  it  congeals  to  a  solid  mass  of  crystals,  melting  at 
— 4:^  C.  By  cooling  it  carefully  to  — 10^  C.  it  remains  liquid, 
but  congeals  immediately  upon  the  introduction  of  the  slightest 
trace  of  the  crystalline  body,  under  an  advance  of  temperature  to 
— 4^  C.  In  contact  with  air,  anisic  aldehyde  easily  oxidises  to 
anisic  acid,  it  should  therefore  be  kept  in  well  stoppered  bottles, 
filled  as  full  as  possible.  It  is  useful  in  the  manufacture  of  soap, 
and  extracts  and  combines  particularly  well  with  oils  of  orange, 
petitgrain,  or  oils  of  kindred  odour. 

•  Cahonrs  Ann.  Chini.  Phys.  [3],  xiv.,  p.  484 ;  xxiii.,  p.  354. 

t  Bericht,  April,  1893. 

X  Ann.  Chem.  Pharm.,  Ixxxv.,  p.  268. 
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Australian  Anise, — the  fruit  of  Seseli  Harveyanum,  Mueller, 
is  said  by  Maideu*  to  be  locally  used  in  Australia  under  the  naow 
of  "  Anise."  It  grows  at  an  altitude  of  about  5000  feet  on  the 
Snowy  Mountains.  In  appearance  and  flavour  the  fruits  resemUe 
those  of  Indian  Fennel  rather  than  anise. 


Star  Anise,  or  "Badiane."  The  true  Chinese  "  Star  Anise'' 
is  the  fruit  of  Illicium  verum,  Hooker,  which  was  for  the  first  time 
figured  and  described  in  Curtis's  Botanical  Magazine,  July, 
1888,  t.  7005. 

Illicium  (meaning  "  allurement,"  from  its  odour  and  attractive 
appearance)  is  a  genus  of  aromatic  evergreen  shrubs  or  small  trees, 
Magnoliaceoc,  found  in  Southern  China,  Japan,  the  Khasia  Moun- 
tains, and  in  the  south-eastern  parts  of  the  United  States.  Their 
smooth  entire  leaves  exhale  when  bruised,  a  strong  aromatic  odour, 
due  to  the  volatile  oil  contained  in  minute  pellucid  vessels,  which 
may  be  seen  by  means  of  a  lens.  The  flowers  are  borne  singly  or 
in  threes  from  the  sides  of  the  branches,  usually  of  a  yellowish 
colour,  except  in  one  species  where  they  are  dark  purple,  and  in 
/.  Verum,  where  they  are  tinged  with  red.  They  have  a  calyx  of 
3  or  6  sepals,  coloured  in  the  same  manner  as,  and  scarcely 
distinguisliable  from,  the  petals,  which  vary  in  number  from  9  to  30,- 
and  are  arranged  in  several  series,  the  innermost  ones  being  the 
smallest ;  the  stamens  are  numerous,  and  the  ovaries,  varying  from 
6  to  18,  are  crowded  together  in  a  circle.  The  fruit,  at  maturity, 
resembles  a  star,  consisting  of  a  variable  number  of  one-seeded 
flattened  cells  arranged  round  a  central  axis. 

Dr.  Bretschneider,  in  Dec,  1880  (then  medical  oflBcer  to  the 
Eussian  Embassy  at  Pekin),  in  "  Notes  on  some  Botanical  questions 
connected  with  the  Export  Trade  of  China,"f  states  "  the  plant 
which  produces  this  article  ("  Chinese  Star  anise  ")  is  still  unknown 
to  botanists,"  and  he  then  goes  on  to  remark :  "  The  first  authentic 
information  concerning  the  actual  habitat  of  the  star  anise  tree 
was  furnished  by  Mr.  Piry,  in  his  '  Keport  on  the  Trade  in  the  Port 
of  Pakhoo*  for  the  years  1878-1879,  in  which  star  anise  is  said  to 
be  brought  for  exportation  to  Kin-chow  and  Pakhoi,  from  the 
province  of  Kuangsi,  two  districts  in  that  province  producing  the 

•  Notes  on  Australian  Economic  Botany,  p.  135. 
t  "  China  Review."  ix.,  p.  283. 
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article,  Lung-chow  on  the  bonlers  of  Annam,  and  the  couDtiy  aboH 
Po-ae,  on  the  Weat  River  close  to  Yunnan."  Dr.  Bretschaeida 
adds  a  translation  from  the  well-known  work  on  Chiaeae  matedi 
meiiiea  and  natural  history,  "  Pen  t'sao  Ka,ng  mu,"  vol.  xxvi,  fol 


iLLlnUM  RELIGIOSrM  of  JfLpSD. 
2.  -Vartli-Bl  »«-lion  of  Hovrer  (entarged). 


5.— riitll,  receijUclr,  lud  cupell    „ 

62,  in  which  it  is  stated  tlmt  star  anise  grows  in  the  mountains 
near  the  Tao-Kiaiig  and  Yu-Kiang  (rivers),  and  that  the  kind  meet 
valued  in  China,  grows  in  Kimng-si  and  Kuang-tung  and  in  Annam. 
Dr.lirctBchneider  i-eniarked  that  both  the  above  rivers  are  in  Western 
Kuiing-si,  the  first  being  a  tribiitiiry  of  the  West  Kiver.  The  city 
of  Fo-se  mentioned  by  Mr.  I'irj-,  is  situated  on  it.  TheTso-Kiung 
is  a  southern  tributary  of  the  Yu-Kiang. 
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In  the  Pharmaceutical  Journal  of  11th  Aug.,  1888,  the  above 
mentioned  facts  are  referred  to  by  Mr.  Holmes,  who  there 
remarks : — "  These  notes  appear  to  have  attracted  the  attention  of 
the  late  Dr.  Hance,  who  in  October,  1881,  forwarded  seeds  of  the 
true  plant  received  from  Pakhoi  to  Kew.  In  the  same  year  fruit 
and  fragments  of  the  leaves  were  forwarded  by  Mr.  C.  Ford  from 
Hong  Kong  Botanical  gardens,  to  Kew.  A  few  seedlings  of  the 
plant  obtained  by  Mr.  Kopsch,  Commissioner  of  the  Chinese 
Imperial  Maritime  Customs  at  Pakhoi,  were  grown  in  the  Hong 
Kong  gardens  and  flowered  in  November,  1886,  when  the  plants 
had  attamed  the  height  of  9  feet.  Some  seedlings  sent  by  Mr. 
Ford  to  Kew  in  1883,  flowered  at  Kew  in  1887,  and  from  these 
the  excellent  plate  given  in  the  Botanical  Magazine  was  drawn."* 
Sir  Joseph  Hooker  describes  the  plant  as  a  new  and  hitherto 
undescribed  species  and  points  out  that  it  must  be  placed  in  quite 
a  different  section  of  the  genus  from  that  to  which  /.  anisalum,  L., 
belongs,  since  it  has  broad  obtuse  perianth  segments  and  the 
peduncles  are  not  bracteate  at  the  base.  The  fruit  is  as  represented 
by  Gsertner,  7.  anisatum,  Carpologia?,  vol.  i.,  p.  338,  t.  69. 

The  stellately  arranged,  boat-shaped  carpels  of  most  commercial 
specimens  of  /.  verum  are  eight  in  number,  and  although  each  is 
furnished  with  a  beak  when  growing,  in  the  commercial  article 
they  are  almost  invariably  broken  off. 

The  character  mentioned  by  Gsertner  as  distinguishing  the 
Chinese  drug,  viz.,  that  the  apex  of  the  carpel  is  pressed  in  or 
extended  horizontally,  is  not  a  distinguishing  feature.  In  the 
young  state  of  the  fruit  all  the  carpels  are  erect,  but  spread  out- 
wards as  they  arrive  at  maturity ;  hence,  the  position  of  the  beak 
will  differ  according  to  the  degree  of  ripeness  of  the  fruit  when 
gathered.  In  many  specimens  of  the  Chinese  drug  it  will  be  found 
pointing  upwards.  The  notch  or  depression  close  to  the  beak  just 
at  the  end  of  the  upper  or  ventral  edge  of  the  carpel  ij  more 
shallow  in  the  Chinese  drug  than  in  the  Japanese,  and  the  fruit  is 
generally  larger  by  about  one -third  and  has  more  of  the  carpels 
developed  to  their  full  size  than  the  Japanese  fruit. 

It  has  been  observed  that  the  fruit  of  the  Japanese  star  anise 
when   wetted  and  laid  on  a   piece  of    blue  paper    reddens  it 

•  Bot.  Mag.,  t.  7,005,  July,  1888. 
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immediately  and  strongly,  while  the  Chinese  star  anise  causes  only 
a  very  faint  red  coloration. 

Mr.  Holmes  remarks  that  "  The  leading  features  in  the  plant 
appear  to  be  the  solitary  axillary  globular  flowers,  which  do  not 
expand  fully,  the  segments  remaining  convex,  the  inner  segments 
being  red,  and  the  ten  stamens  in  which  the  filament  forms  with 
the  connective  an  ovoid  body.  The  peduncles  are  curved  and 
barely  half  an  inch  in  length.  A  very  similar  plant,  but  with 
smaller  and  yellowish  flowers,  has  been  grown  at  the  Botanical 
Gardens,  Eegent's  Park,  since  1870,  under  the  name  of  /.  anisatum, 
but  the  leaves  of  this  species  have  a  sassafras  taste. 

The  leaves  of  /.  verum,  Hooker,  differ  from  those  of  /.  religiosum 
in  having  the  mid-rib  prominent  on  the  upper  and  not  on  the 
lower  surface,  and  the  taste  is  astringent  and  terebinthinous. 

The  fruit  of  Chinese  Star  anise  has  been  found  by  Dr.  Ferdinand 
Oswald  to  yield  78*4  per  cent,  of  carpels  and  21-6  per  cent,  of  seed. 
The  yield  of  essential  oil  from  the  carpels  was  5*6  per  cent.,  while 
only  2*7  was  obtained  from  the  seed  ;  these  figures  being  somewhat 
higher  than  those  previously  given  by  Meissner.  The  seeds 
contain  22  per  cent,  of  fixed  oil,  while  the  carpels  yield  only  1*3 
the  sp. gr.  of  the  essential  oil  was  found  to  be  0985  at  15^ C,  and' 
0-980  at  20^  C. 

Investigations  made  by  Messrs.  Schimmel  &  Co.  into  the  nature 
of  oil  of  Chinese  star  anise*  throw  some  light  upon  the  character 
of  the  constituents  of  low  boiling-point,  viz.,  the  terpenes  contained 
in  it.  The  fraction  in  which  these  constituents  occur  boils  at  157^ 
and  175^  C,  and  contains : — Dextro-pinene.  Boiling  point  157^- 
163^ ;  optical  rotation  -h  21^  30'  (100  m.  m.  tube)  characterised 
by  the  Pinene-nitrol-amine  base  of  a  melting  point  of  122^-123^. 
But  the  chief  constituent  is  Lccvo-PJcellandreney  boiling  point  170^- 
175^  ;  optical  rotation  — 5^  40'  (100  m.  m.  tube).  Melting 
point  of  the  nitrite  102^. 

The  highest  price  for  Star  Anise  oil  in  the  last  30  years  was  in 
1867,  when  it  reached  12s.  per  lb.,  the  lowest  quotation  being 
58.  4d.  per  lb.  in  1893. 

•  Bericht,  April,  1893. 
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Japanese  Star  Anise.  Illidum  rdigiasum,  Siebold  and 
Zuccarini,  Flor.  Jap.,  L,  t.  1. ;  Bot.  Mag.,  t.  3965,  Syn.,  /.  anisalum, 
Linn,  and  Loureiro,  Bentley  and  Trimen,  Med.  Plant,  L,  t.  10,  was  • 
for  many  years  supposed  to  be  the  tree  yielding  the  true  Chinese 
Star  anise,  but,  as  now  pointed  out  by  Hooker,  /.  ani8atum,(a 
religiomm,  are  species  with  peduncles  bracteate  at  the  base  and 
long,  spreading  inner  perianth  segments,  therefore  belong  to  a 
difl'erent  section  of  the  genus  from  /.  verum. 

The  Japanese  tree  is  locally  known  as  "  Shikimi  no  Ki,"  and 
generally  considered  in  Japan  to  be  poisonous.  The  name  is  alw 
written  *•  Hana  Shik'mi,"  "  Sikimi,"  and  "  Skimi " ;  it  appears  to  be 
derived  from  "Ashikirai,"  meaning  Evil  fruit.  The  Chinese  name 
is  "  Mang-thsao,"  Mang  meaning  "  mad,"  and  thsao  "  herb,** 
because  it  is  said  to  cause  paroxysms  of  frenzy  in  human  beings. 
According  to  Iwasaki  Jose,  author  of  the  "  Honzo  Zofu,"  it  is  called 
"  Hana-no-Ki  "  in  the  province  of  Harima,  and  "  Koshiba"  in  the 
province  of  Enshu.  According  to  Yamomoto  Boyo,  author  of  the 
"  Hiaku-shinko  "  (Description  of  a  Hundred  Drugs),  /.  rdigiosum, 
both  in  China  and  Japan  is  called  "  Dai  ui  Kio."  According  to 
Ito  Keisuke,  it  is  also  called  "  Irirshi  ya  mu." 

Many  botanists  have  taken  /.  rcligiosum  and  /.  aniscUum  to  be 

identical,  but  Siebold  mentions  points  of  distinction,  saying,  for 

instance,  that  the  former  is  25  to  30  feet  high,  or  two  or  three 
times  the  heiglit  of  the  latter ;  that  its  leaves  are  broader  in  the 

middle,  and  more  glaucous  and  pale  on  the  under  surface  ;  he  also 
observes  that  it  has  a  less  number  of  stamens  and  petals  than  /. 
cDiisatiun. 

Althougli  the  tree  now  grows  wild  in  many  parts  of  Japan, 
it  is  not  a  native,  but  was  introduced  from  China  or  the  Corea 
in  ancient  times  by  the  Buddhist  priests,  and  planted  around 
the  Jaj)anese  temples,  being  used  when  in  blossom  for  adorning 
the  altars  and  tombs.  The  yellowish  bark  has  an  aromatic 
taste,  also  the  leaves,  and,  these  being  powdered,  are  used 
in  the  manufacture  of  long,  thin,  cylindrical  pastilles  ("  sen-ko  ") 
as  incense  in  the  Buddhist  temples  and  in  religious  services. 
Formerly  such  straight  or  circularly  bent  cylinders,  which,  when 
lighted,  burned  regularly,  were  used  as  time-measures. 

The  tree  has  been  found  in  the  neighbourhood  of  Nagasaki,  in 
the  centre  of  Nippon,  near  Tokio;  upon  the  Iwaya  mountains,  near 
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Tokosuka;  in  large  quantities  upon  the  island  of  Hachijo,  in  the 
jrovince  of  Izu ;  and  in  the  provinces  of  Sagami,  Enshu,  Tamba, 
lloaashi,  Hizen,  Chozhu,  &c.  The  leaves  are  considered  to  be 
poisonous,  and  instances  of  poisoning  therewith  are  on  record.* 

In   the  unripe   condition   the  fruit   is  green    and  juicy,  and 
contains  much  essential  oil.     When  ripe  it  opens  rapidly  length- 
ways along  the  upper  side  in  the  same  manner  as  the  Chinese 
fruit    The  yield  of  oil  from  the  ripe  fruit  is  estimated  at  one  per 
cent,  but  it  is  different  in  odour  to  that  of  the  Chinese,  resembling 
a  mixture  of  Lauras  nobilis,  cloves  and  nutmeg.     The  number  of 
carpels  is  eight,  as  in  the  Chinese  aniae ;  the  entire  fruit  is  about 
one-third  less  in  diameter  than  this  last,  is  of  a  paler  yellow-brown 
colour,  more  shiny  and  more  woody ;  the  carpels  much  shrunk  in 
upon  one  another  and  wrinkledf ;  only  a  few  of  them  are  generally 
developed  at  maturity ;   the  curve  or  depression  on  tlie  ventral 
suture  near  the  apex  is  deeper  and  shorter,  and  hence  the  very 
short  beak  appears  more  erect  than  in  the  Chinese  drug. 

Information  respecting  the  essential  oil  of  the  leaves  of  Ulicium 
rdigiosum  was  furnished  by  Eijkman  in  the  memoir  above  referred 
to.  He  found  that  "on  submitting  40  kilos  of  fresh  leaves  to 
steam  distillation  and  cohobation,  he  obtained  177  grams  of 
essential  oil,  or  nearly  0*44  per  cent.  J  The  oil  was  strongly 
refractive,  nearly  colourless,  or  faintly  yellow,  and  becoming 
darker  on  keeping.  Its  sp.  gr.  was  1-006  at  16^*5  C.  Its  odour 
recalled  that  of  a  mixture  of  laurel,  camphor,  cajuput  and  nutmeg, 
the  last  being  especially  perceptible  in  the  aqueous  distillate.  The 
peppermint-like  odour  ascribed  by  some  authors  to  the  "  shikimi  '* 
leaves  was  not  observed  either  in  the  essential  oil  or  distilled 
water,  or  in  the  slightly  bruised  leaves. 

As  a  result  of  subsequent  investigation,  Eijkman  reports  that 
the  volatile  oil  of  the  leaves  consists  of  Eugenol  and  two 
constituents  that  he  calls  shikimol  and  shikimcne.  Shikimol  is 
represented  by  the  formula  G^qU^^O^,  boils  at  229^  to  231^  C, 
and  is  apparently  identical  with  safroL     Shikimene  is  a  hydro- 

*  Pbarm.  Jours.  [3],  xi.,  p.  104G. 

t  Eijkman  in  Mittheilnngen  der  Deutschcn  Gesselschoft  fUr  Natur  und 
Vttlkerkande  Ostasieus,  xiii.,  Yokohama,  1881. 

X  Recoeil  dea  travanz  chimiqnes  des  Pays  Bas,  i.,  p.  32  and  985. 
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carbon  having  an  odour  recalling  that  of  lemon  oil,  boiling  at  170* 
C.  (the  boiling  point  of  safrene  is  156^  C). 

In  the  fruit  of  Illiciiim  religiosiim ,  Eijkman  found  protocateehnb 
acid  and  two  hitherto  unknown  compounds  requiring  further 
investigation. 

There  are  several  species  of  the  genus  Ulicium  to  whkk 
/.  veriim  is  more  nearly  allied  than  to  /.  anisatum^  all  having 
globose  flowers,  but  all  differing  from  verum  in  the  increased 
number  of  perianth-segments,  stamens  and  carpels.  These 
are  : — 

Ulicium  parvijlorum,  Michaux.*  This  species  is  a  native 
of  Western  Florida,  the  hilly  regions  of  (Georgia  and  Carolina. 
It  is  distinguished  by  the  smallness  of  its  flowers,  the 
perianth  being  composed  of  from  12  to  15  unequally  shaped 
segments,  the  exterior  ones  being  short  and  green,  the 
interior  ones  thinner,  larger,  and  of  a  pale  yellow  colour.  The 
stamens  generally  number  six  or  nine.  Carpels  12  to  15,  of  ^w 
agreeable  odour.  The  bark  has  exactly  the  odour  and  flavour  of 
sassafras  root,  and  the  leaves  are  odorous. 

One  of  the  latest  novelties  in  essential  oils  prepared  by  Messrs. 
Scliimmel  &  Co.f  is  termed  "  Anise  bark  "  oil.  The  liark  j-ielding 
this  distillate  was  recently  imported  from  Madagascar,  and 
resembles  Massoi  bark  in  its  external  appearance.  The  aroma  is, 
however,  quite  distinct  from  this  latter.  The  botanical  origin  of 
the  bark  has  not  been  determined,  and  the  fact  that  the  tree 
yielding  it  grows  in  an  as  yet  unknown  part  of  the  island,  renders 
its  identification  a  matter  of  great  difficulty,  but  there  seems  a 
probability  of  its  being  the  produce  of  I.  parmjlarum,  Michaux. 

Messrs.  Schiinmel  state  that  "  the  bark  yields  fully  3 J  per  cent 
of  a  liglit  yellow  oil,  the  odour  of  which  reminds  of  Safrol  and 
Tarragon.  It  has  a  spicy  taste,  but  is  only  slightly  sweet.  Its  sp. 
gr.  is  0-9()9  at  15^  C.  Optical  rotation— 0^  46'  in  a  100  m.  m. 
tube.  Refraction  equivalent  for  the  sodiimi  line  at  16^  1'52510. 
This  oil  contains  a  small  quantity  of  anethol,  but  consists 
princi})ally  of  the  isomeric  fluid-anethol,  the  imthyUhapicol  of 
Eijkman. 

*  Flor.  Bor.  Amer.,  i.,  326;  Baillon,  Hist,  des  Plantes,  i.,  p.  151, 
f.  191,  194;  Ventenat,  Janliii  de  eels.,  t.  22;  Loiseleur  De3  Lonj^hanipft, 
Hcrlner  de  raniateur,  t.  330. 

t  Bericht,  April,  1893. 
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lllicium  Floridanum,  Ellis,*  is  a  native  of  Western  Florida,  iu 
itxe  vicinity  of  the  Mississippi.  It  differs  from  other  species  by  its 
perianth  consisting  of  three  varieties  of  segments,  the  outer  ones 
being  short,  wide,  and  of  whitish-green ;  beneath  these  are' 
laments  equally  wide  and  membranous,  of  dark  reddish-purple 
colour ;  and  in  the  interior  the  segments  are  of  the  same  colour  as 
\Htke  last,  but  more  elongated  and  straighter.  These  three  different 
formations  blend  gradually  from  one  to  the  other.  Its  carpels 
number  about  the  same  as  in  the  last  mentioned  species,  13,  but 
neither  of  them  are  known  in  (European)  commerce,!  although 
both  are  of  agreeable  odour  and  are  probably  used  in  America  for 
the  same  purposes  as  the  Chinese  fruit.  J 

lllicium  Sanki,  Perr.  6aillon§  is  of  opinion  that  this 
species,  which  furnishes  the  star  anise  of  the  Philippines,  is  only  a 
form  of  lllicium  anisatum, 

lllicium  Griffithii,  Hooker  and  ThoQison.||  This  species  is 
%  native  of  eastern  Bengal  growing  in  dense  humid  woods  on  the 
Bhotan  and  Khasia  hills  at  an  altitude  of  4,000  to  5,000  feet.  It 
is  a  shrub  with  angular  glabrous  branches  and  leaves  larger  than 
those  of  /.  anisatum,  being  2  to  4  inches  long  and  1  to  2  inches 
broad,  acute  at  both  ends,  coriaceous,  shining.  The  flowers  much 
resemble  those  of  /.  parvijlorum  ;  they  have  6  orbicular  sepals  and 
18  petals,  the  outer  being  oval  and  the  inner  ones  smaller  and 
narrower.  It  is  readily  distinguished  from  the  Chinese  and 
Japanese  species  by  the  strongly  beaked  carpels,  numbering  12  to 
15  ;  these  are  very  equally  developed,  have  a  thin  fleshy  epicarp, 
a  woody  endocarp  and  short,  subulate,  incurved  beak.  After  being 
packed  in  the  dried  state,  and  transported  down  to  the  bazaars,  the 
slender  portion  of  the  beak  is  usually  broken  off,  but  its  incurved 
direction  remains  noticeable.     All  parts  of  the  plant  are  aromatic, 

*  Act.  angl.,  1770,  524,  t.  xii. 

t  Baillon,  Kecherclies  sar  Torigine  des  Badianes  on  Anis  ^tiolds,  in 
"  Aflansonia,''  viiL,  1  ;  Dictionnaire  encyclop^ique  des  sciences  ni^dicale», 
fiii.,  p.  81. 

t  In  the  American  Journal  of  Pharmacy,  May,  1885,  is  an  elaborate 
paper  on  lllicium  Floridanum,  illustrated  by  four  plates  showing  the  minute 
structure  of  the  fruit,  seed,  leaves,  stem,  bark  and  root  of  the  plant. 

§  Hist,  des  Plantes,  i.,  p.  185,  note  1. 

II  Flor.  Brit.  Ind.,  L,  40 ;  and  Flor.  Ind.,  L,  p.  74. 
N 
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even  in  the  dried  state.  The  fruit  has  not,  either  when  fresh  or 
dried,  at  all  the  smell  of  anise,  but  possesses  a  faint  agreeable 
odour  like  that  of  the  leaves  and  wood.  It  is  rather  a  local  plant 
in  the  Khasia  hills;  Griffith  found  it  at  Mamloo,  near  Churra;  it 
occurs  also  in  the  deep  valley  of  the  Kala-pani. 

Illicium  majus,  Hooker  and  Thomson,*  is  a  native  of  Thoung 
Gain  range  in  Tenasserira  at  an  altitude  of  5,500  feet.  It  is  a 
shrub  about  30  feet  high  with  leaves  from  4  to  6  inches  lon*^  and 
1^  to  2  inches  broad,  sharply  acuminate,  coriaceous,  glabrous, 
shining  above,  petiole  1  inch.  The  flowers  are  pink.  Pedieek  1 
to  3  inches,  subterminal,  solitary  or  fascicled.  The  segments  of 
the  flower  are  about  16,  the  sepals  and  petals  being  orbicular, 
ciliate,  the  inner  petals  broad-oval.  Filaments  short,  broader  than 
the  oblong  anthers.  It  is  believed  that  this  species  furnishes  the 
star  anise  known  in  the  Singapore  bazaars  as  "  Bunga  lawang,"  a 
fruit  remarkable  for  their  dark  brown,  almost  black,  colour;  its 
carpels  number  11  to  13  and  are  very  equally  developed.  The 
depression  near  the  end  of  the  ventral  suture  is  longer  and 
shallower  than  in  /.  Grijfithii,  so  that  the  short  beak  appears  less 
incurved.  The  taste  has  a  strong  resemblance  to  mace,  but  lacks 
the  bitterness  so  manifest  in  the  fruit  of  /.  &riffithii, 

I.  cambodianurrii  Hance.f  /.  camhodgianum,  I^erraJ  This 
is  a  broad-leaved  species  with  long-peduncled  flowers,  native  of  the 
Elephant  Mountains  in  Cochin  China. 

In  describing  several  varieties  of  gum  obtained  from  Australian 
trees  of  the  genus  Panax  {Araliaceo:),  J.  H.  Maiden  states,§  that 
the  odoriferous  principle  possessed  by  the  panax  gums  is  derived 
from  the  l)ark  of  the  trees,  most  of  the  species  liaving  a  strong  smell 
aniseed  and  celery,  and  one  being  hence  termed  the  "Celery  tree." 


Fennel. 

As  above  observed,  anethol  forms  the  chief  constituent  of  oil  of 
Fennel,   i.e.,   the   volatile   oil   derived   from    different   species  of 

•  Flor.  Brit.  Ind.,  i.,  p.  40. 

t  Triiiicn's  Journ.  Bot.,  1876,  p.  240. 

*  Flore  Forestibre  Cochinchin,  t.  4. 

§  Proc.  Linn.  Soc.,  N.  S.  \V.,  vii.,  p.  35. 
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Fcenicjdum,  a  genus  of  umbelliferous  plants  with  finely  dissected 
leaves,  no  involucres,  and  yellowish  flowers.  This  genus  is 
distinguislied  from  Anethum,  to  which  it  is  very  closely  allied,  by 
the  fruits  being  somewhat  compressed  from  side  to  side  and 
not  from  back  to  front.  F.  Vulgare,  Giertner  (Amthum  Fcenicutum, 
Iin.J,  the  common  Fennel,  is  wild  in  most  parts  of  Europe  except 
the  North  and  East,  is  especially  common  in  the  Mediterranean 
region,  and  extends  to  Southern  Russia,  Asia  Minor,  Persia  and 
India.  In  England  it  ia  usually  found  ou  dry  chalky  soil,  at  no 
it  distance  from  the  sea  ;  it  is  also  foimd  inland  in  chalky 
itricts,  but  merely  in  a  semi-wild  state  except  where  cultivated 
18  a  garden  herb.  In  the  wild  state,  it  is  variable  as  to  size,  habit, 
ibape  and  cutting  of  leaf,  number  of  rays  in  the  umbel  and  shape 
)f  fruit,  and,  as  it  has  also  been  under  cultivation  for  centuries  and 
For  different  purposes,  there  now  exist  several  well-marked 
rarieties. 

The  fruits  are  commonly  called  "  Fennel  seeds;"  they  vary  much 
in  length,  breadth  and  other  characters,  and  are  of  very  different 
commercial  value.  Fennel  fruits  are  thus  described  in  the  British 
Pharmacopoeia: — "About  three  lines  long  and  one  line  broad, 
elliptical,  slightly  curved,  beaked,  having  eight  pale  brown 
longitudinal  ribs,  the  two  lateral  being  double ;  taste  and  odour 
aromatic."  Wild  fennel  fruits  are  short,  dark-coloured,  and  blunt 
it  their  ends,  they  have  a  less  agreeable  flavour  and  odour  than 
those  of  sweet  feimel. 

The  most  enteemed  fennel  fruits  vary  from  three  to  five  lines  in 

;Dgth,  are  somewhat  obtuse  at  tlie  ends,  pale  greyish  green  in 

itolour,   of  very   fragrant    odour  and    agreeable  aromatic   taste. 

Fennel  (niits  are  frequently  distinguished  in  commerce  as  shorls 

and  loTi^s,  the  latter  being  the  moat  valued. 

Sweet  Fennel,  also  called  "Roman  Fennel,"  frequently  mis- 
taken to  be  Fcenicutum  ihilcc,  D.C.  (which  ia  generally  used  as  a 
table  vegetable),  is  probably  F.  Sativum,  It  is  much  cultivated 
in  the  South  of  France,  especially  in  the  viciuity  of  Nismes.  It  ia 
a  very  vigorous  plant,  forming  25  to  30  raya  to  the  umbel ;  its 
fruit  two-fifths  of  an  inch  long,  or  twice  as  long  as  that  of  the  wild 
plant,  it  ia  oblong  or  obovate  oblong  in  form  and  often  strongly 
curved,  the  ribs  are  wider  and  more  prominent  and  tliB  vittie 
smaller.     So  different  do  they  appear  from  the  common  form,  that 
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they  have  been  supposed  the  produce  of  a  diflTerent  species :  but  i: 
is  a  known  fact  that  the  plant  being  of  comparatively  long  life,  the 
fruits  which  it  bears  year  after  year,  gradually  diminish  in  size, 
and  that  in  about  four  or  five  years,  it  reverts  in  so  remarkable  a 
manner  to  the  form  of  the  wild  plant  (the  Bitter  Fennel),  which 
grows  in  the  same  locality,  that  it  cannot  be  distinguished  from  it. 
This  curious  fact  has  been  experimentally  demonstrated  bj 
Guibourt  (Hist,  des  Drogues,  iii.,  p.  233). 

F.  Dulce,  D.C.,  is  a  smaller  plant  than  F,  sativum,  it  has  fewer 
rays  to  the  umbel  and  may  be  a  distinct  species  (not  a  mere  fonn 
or  variety). 

German  fennel,  or  Saxon  fennel,  is  mostly  produced  near 

Weissenfels  in  Saxony.  The  fruits  are  ovoid-oblong,  rather 
compressed  laterally,  slightly  curved,  glabrous  and  dark  brown  in 
colour,  but  seen  in  bulk,  are  of  a  greenish- brown ;  their  aromatic 
flavour  is  saccharine  and  their  odour  distinguishable  from  the  other 
varieties.  The  plant  is  figured  in  Bentley  &  Trimen,  Med.  Plant., 
t.  123. 

Indian  fennel  is  produced  by  a  small  annual  form  of  the 
plant,  F,  Panmoriuvi  D.C.,  which  is  largely  cultivated  in  India. 
It  is  generally  considered  to  be  a  variety  of  F,  capillaceuni.  Watt, 
however,  in  his  "  Dictionary  of  the  Economic  Products  of  India, 
iii.,  p.  406,"  says  that  the  perennial,  F.  Vvlgare,  Graertner,  is 
commonly  cultivated  at  all  altitudes  up  to  6000  feet,  and  attains 
a  height  of  5  to  6  feet ;  he  adds  that  several  species  are  cultivated 
which  do  not  appear  to  have  been  botanically  recognized. 

Generally  in  India,  the  fennel  seems  to  be  grown  only  in  small 
patches  on  homestead  lands,  as  a  cold-weather  crop.  In  Bombay, 
however,  it  is  cultivated  to  a  large  extent. 

The  following  account  has  been  given  by  the  Director  of  Land 
Eecords  and  Agriculture,  dated  September,  1889 : — "  In  1887-1888 
Fennel  occupied  1454  acres,  of  which  834  acres  were  in  Khandesh. 
It  is  grown  in  some  districts  of  gujarat  and  the  Deccan.  In  the 
former  district  it  is  grown  in  good  light  soil,  moderately  manured 
(10  cart-loads  to  the  acre);  the  land  is  ploughed,  harrowed,  and 
rolled  three  times  between  June  and  October.  About  91b.  of  seed 
per  acre  is  scattered  by  hand  into  beds,  which  are  irrigated  once  a 
fortnight  until  January.     The  crop  is  (injudiciously)  cut  in  rather 


a  green  state,  and  allowed  to  lie  on  the  ground  for  a  few  days. 
The  yield  per  acre  varies  greatly,  7201b.  being  considered  a  fair 
overage.  In  the  gardens  in  the  Deccan  it  is  sown  at  any  time. 
The  probable  total  yearly  crop  oE  India  is  estimated  at  13,000 
mannds. 

Tlie  yield  of  volatile  oil  from  Indian  fruit  has  been  estimated 
at  3  per  cent. 

The  principal  amount  of  Fennel  fruit  sent  to  the  Bombay  market 
18  from  Jubbnlpore,  Kupperwaiij  and  Khandesh,  and  has  increased 
in  value  during  the  past  ten  years,  thus,  accoi-ding  to  published 
Btatbtics,  the  total  exports  in  1881-82  were  2201  cwt,  in  1887-88, 
they  were  4353  cwt.,  valued  at  ft  31260.  Almost  the  whole 
quantity  was  exported  from  Bombay  in  the  latter  year,  viz.,  4337 
cwt.,  Madras  sending  15  cwt.,  and  Sciude  1  cwt.  Of  that  total, 
Great  Britain  received  only  221  cwt.,  France  957  cwt,  Belgium 
and  Austria  each  200  cwt.     The  rest  went  to  Eastern  porta. 

The  best  varieties  of  Fenjiel,  such  as  the  "  Sweet "  and  the 
"  Gennan,"  yield  from  3  to  4  per  cent,  of  essential  oil. 

Under  the  uame  of  "  Anise  "  a  sample  of  Japanese  Fennel  was 
introduced  into  the  market  in  1889,  which,  although  it  had  the 
aroma  and  taste  of  Fennel,  presented  an  extraordinary  similarity 
to  Anise  in  the  form  and  size  of  the  grain.  Any  doubt  that  might 
St  first  have  existed,  was  removed  by  the  aspect  of  the  plants  that 
resulted  from  sowing  some  of  the  seed.  According  to  Eein,  the 
Japanese  Feimel  is  derived  from  the  same  species  as  the  European, 
]p.  Vwtgare,  Gartner  {F.  mpillaceuin,  Gilbert),  and  is  much  used  in 
Japan. 

Oil  of  Fennel  possesses  considerable  rotatory  power ;  this  pro- 
perty however,  varies  much  in  the  dilTerent  commei-cinl  oils,  that 
of  oil  of  sweet  fennel  exhibiting  it  to  by  far  the  greatest  extent ; 
in  all  of  them,  however,  it  is  destrogyre.  The  rotatory  power  was 
found  to  be  due  entirely  to  the  liquid  hydrocarbon  contained  in 
them  ;  hence,  in  proportion  to  the  quantity  of  this  in  the  different 
varieties  of  oil,  so  will  be  their  rotatory  power,  and  hence  also  the 
feeble  rotatory  power  of  pure  oil  of  anise  from  its  consisting  almost 
wholly  of  anethol. 

Examined  in  a  tube  of  50  m.  m.  Fluokiger  and  Hanbury  found 
the  oil  of  sweet  fennel  deviated  the  ray  29''-8  ;  oil  of  bitter  fennel 
4'*-8  and  the  German  oil  ^"-1,  all  to  the  right. 
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The  fruits  of  the  Fennel  (and  of  all  umbelliferous  plants)  shonld 
be  thoToiujhly  mature  and  dry  before  submitting  them  to  distilla- 
tion, otherwise  the  resulting  oil  will  be  of  very  unpleasant  odour. 

Three  varieties  of  oil  of  Fennel  are  distinguished  in  commerce: 
— Oil  of  Sweet  fennel,  oil  of  Bitter  fennel,  and  oil  of  Grerman  or 
Saxon  fennel  (grown  in  the  Lutzen-Weissfels  district).  The  tirst, 
which  has  a  perceptible  sweet  taste,  is  the  most  valued ;  it  is 
obtained  from  the  south  of  France.  It  is  also  grown  in  Eoumank 
and  in  the  province  of  Puglia,  in  Italy. 

The  price  of  fennel  oil  varies  considerably,  the  value  depending 
upon  the  content  of  anethol.  Normal  oil  of  fennel  should  contain 
about  60  per  cent,  of  anethol.  In  Austria  it  is  extracted  partly 
or  entirely  from  the  fennel  oil  to  serve  as  a  mixture  for  oil  of 
Anise. 

An  oil  of  fennel  is  distilled  from  the  young  shoots  of  a  wild 
species  growing  near  Granada,  in  the  south  of  Spain,  the  plant 
there  attaining  a  height  of  over  six  feet.  The  oil  is  identical  with 
the  so-called  "  Bitter  Fennel "  oil  distilled  in  the  south  of  France 

An  odour  somewhat  resembling  fennel  and  lemon,  is  the  resin 
of  Manilla  Elemi : — 

Elemi. 

The   botanical   source  of   this  concrete   resinous    exudation  b 
undetermined,    but    it    is    possibly    Canarium    commune,   Linn. 
(Burseracecc)*  ;  at  least,  that  is  the  opinion  of  Bentley  and  Trimen, 
and  in  their  valuabhi  work  on  medicinal  plants  they  state  that  at 
different  periods  the  resinous  products  of  several  trees  have  been 
described  under  the  name  of  Elemi ;  the  more  important  of  which 
beinc;  Mexican  or  Vera  Cruz  Elemi,  obtained  from  Amyris  elimi/era, 
Koyle ;    Brazilian  Elemi  from  several  species  of  Icica ;   and  the 
present    variety,    known    as    Manilla    Elemi,   which    has    been 
conjecturally  referred  to  Canarium  coinmu7ie,  Linn.,  in  the  British 
Pliarrnacop?Bia,  but  without  any  reliable  data.     Of  late  years  the 
Mexican   and    Brazilian   varieties  have  almost  disappeared  from 
commerce,  the   only   one  now   obtainable  being  that   known  as 
Manilla   Elemi,   from   being   chiefly   or  entirely   imported  from 
Manilla. 

*  Roxb.  Fl.  Ind.,  iii.,  p.  137  ;  D.  C.  Prodr.,  ii.,  p.  97;  and  W.  and  A. 
Prodr.,  p.  175. 
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Canarium  commune,  Lina.,  is  a  tree  of  40  to  60  feet  ia 
;ig!it.  native  of  Aiiiboynd,  Luzon,  Sunda,  the  Moluccas  and 
It  is  also  cultivated  iu  Java  and  has  been  grown  in  the 
Jardens  in  Calcutta,  where,  however,  it  did  not  thrive.  This  tree 
i  not  identified  as  the  certain  source  of  the  Elenii,  although  the 
[uestion  has  occupied  much  attention  by  several  observers.  It  is 
lescribed  and  figured  by  Bentley  and  Trimen  iu  Med.  Plant,,  t.  61, 
rom  a  specimen  in  the  British  Museum,  a  woodcut  is  also  fur- 
lished, drawn  from  specimens  of  a  variety  of  O.commune{or  species  of 
JimaHjini)  received  by  them  fri>mH.M.Con3ulatMaTiilla,whichmay 
)e  probably  that  from  which  Manilla  Elemi  is  obtained.  The  Consul 
immunicates  the  information  as  follows : — "  The  tree  is  very  rare 
or  almost  unknown  close  to  Manilla,  but  is  almndant  in  the  hills 
ibout  20  miles  off,  where  it  extends  from  the  valleys  to  an 
ilevation  of  2000  feet.  The  tree  is  30  or  40  feet  high,  and  the 
[reenisb  flowers  appear  in  April  and  May  ;  the  wt>od  is  very  hard 
ind  abundance  of  the  white  resin  ('  Brea ')  exudes  from  the  cut 
)ark.  Two  kinds  of  this  tree  are  distinguished  and  called 
ocally,  Sain  and  Bill;  the  latter  has  larger  leaves  and  affords  the 
liest  "Brea."  The  illustration  on  next  page  is  copied  from  a  woodcut 
in  Bentley  anil  Trimen'a  Med.  Plants.,  drawn  from  the  specimens 
supplied  by  the  Consul  at  Manilla  as  above  mentioned.  These 
low  the  young  flowers  (figs.  1  and  2),  fruit  (tig.  7),  and  a 
leaflet  (fig.  8),  of  the  Sain  variety.  Tlie  tree  appears  to  differ  from 
commune  only  in  its  smaller  and  less  tapering  leaflets,  more 
deeply-lohed  calyx  and  longer  and  narrower  fruit.  Fig.  3  shows 
a  flower  enlarged ;  fig.  5  a  vertical  section  of  the  calyx  and  pistil ; 
fig.  4  a  petal ;  and  fig.  6  a  transverse  section  of  the  fruit. 

Messrs.  Bentley  &  Trimen  further  observe  that  tliese  above- 
mentioned  specimens  appear  to  agree  with  another  plant  described 
by  Camelli  as  TerebinOms  Liizonis  attern,  which  the  Consul  states 
affords  a  more  copious  white  and  odoriferous  resin  than  the 
Zmjumin*  The  native  names  he  gives  for  this  are  Sagvan,  Pilis, 
and  Pllavay,  the  two  first  of  whicli  may  well  be  other  forms  of  the 
names  Sain  and  BUX.  Camelli's  eTicellent  unpublished  drawing 
of  the  plant  (MSS.,  Sloane,  fol.  151)  agrees  well  with  the  Consul's 
specimens." 


*  Lagutian,  Lauvan  and  Pagaaingan  are  native  i 
Z^tuoait  prima  of  Caaielli  in  Ray'ii  History  of  Plaals,  ai 
ealled  Arbol  de  la  Urea  bj  the  SrinniiiTdt.  Uia  drawing 
I  (HBS.,  Sloane,  S2BS,  fol.  227)  fairly  re]>resanta  C. 


Lines  for  Terebinthui 
1  lie  aays  tlieplan'  is 
I  tlie  British  MoBenm 
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Canarium  commune.  linn^  hits  been  described  bv  Bennett 
r  (Lecturer  on  Botany  at  S:.  Th«jnias'  H<>spital  K*  as  "  a  well  known 
tree,  native  of  the  Malayan   Peninsula    and    Archipelago,  and 
extensively  cultivated  throu::h«>at  India.     The  resinous  exudation 
is  imported  into  England  fr«>ni  Manilla."    Mr.  Bennett  states  that 
there  are  about  thirty  species  of  C^U'^rium  distributeil  thrv>ughout 
Tropical  Asia  and  the  Malayan  Archipelago,  and  in  his  valuable 
Paper  describes  eighteen  of  them  and  nine  species  of  Siinfiriii 
(Blume),  also  balsamiferous  tnn^s  of  the  Siinie  onlor.  Bitrs^raeftr, 
He  agrees  C.  aymmunf  to  \te  the  plant  referred  to  by  Roxburgh. 
De  Candolle,  and  Wight  and  Arnott.     His  analysis  is  as  follows : — 
**  Leaves  |  to  1 J  foot  in  lengtli,  with  elliptic  or  rotundate  auricKni 
deciduous  stipules  (the   stipules  were    not  apparent  in    Consul 
Rickett's  specimens  alwve  referred  to\  and  7   to   9   acuminate 
leaflets.    Panicle  very  spreading.     Flowei-s  white,  verj'  variable  in 
size,  the  female  larger:    buds  enclosed  in  ovate  or  i-otundaio 
tomentose  bractes.  Calyx  campanulate,  broadly  3-lobed.     Petals 
tomentose  above.     Ovary  glabrous,  thickened   upwanls.     Drupe 
ellipsoidal,  subtrigonous,  with  a  bony  1  to  3-celled  stone.f 

\\Tien  fresh  and  pure,  Manilla  Elemi  is  a  soft,  granular,  resinous, 

Colourless  substance;  but  it  is  often  mixed  with  fraguients  of 

"^^ood  and  other  impurities,  and  is  also  sometimes  of  a  greyish  or 

•blackish  colour  from  the  presence  of  carbonaceous  matter.     By 

*cceping  and  exposure  to  the  air  it  Incomes  harder  and  of  a  \vxlo 

5"«Uow  tint     Its  odour  is  stronj;  and  frajjrant,  somewhat  resemblinj' 

*ennel  and  lemon,  and  it  has  a  bitter,  disiigreable,  pungent  taste. 

At  the  temperature  of  al)out  212^  F.,  it  l)ecomes  soft,  and  if 

*urther  heated  it  readily  fuses  and  forms  a  clear  resinous  8ul>stance. 

Moistened  with  spirit  of  wine  it  breaks  up  into  small   particles, 

^Weh,  examined  by  the  microscope  present  a  crystalline  appearance. 

The  crystalline  constituents  Bryoidin,  Amyrin,  and  Eleinic  acid 

have  been  isolated  and  studied  by   Fluckiger,J  and   by   Buri.§ 

*  Phann.  Joam.  [3],  vL,  p.  102. 

t  For  further  reference  on  this  subject  ace  RumphiuA,  Herb.  Anib.,  ii.,  tt. 
t«*nd48;  AnnaU  of  Botany,  i.,  t.  vii.,  f.  2  (flowers  only) ;  CiiiTtner,  Fnict, 
;^«t  102  (fruit) ;  Kay,  HUt.  Plant,  App.,  pi).  (K)ana  67  ;  fUniito,  Flor.  dc  Filip, 
^-  2,  pp.  256,  546  ;  K5nig,  in  Annals  of  Bot.,  i.,  p.  260,  t.  7,  fig.  2  ;  Miguel, 
'^'  Ind.  Batav.,  L,  pt.  2,  p.  643  ;  Lindl.,  Flor.  Med.,  p.  170  ;  Phannacographia, 
P- 129  (but  FlUckiger  and  Hanbury  do  not  appear  to  think  that  Manilla  Elenii 
^  uie  product  of  a  Canarium), 

X  Phann.  Joum.  [3],  ▼.,  p.  142. 

i  Ibid.,  vii.,  p.  157,  and  viiL,  p.  601. 
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Manilla  Elemi  is  rich  in  essential  oil.  Fliickiorer  and  Hanbarr 
state  that  on  experiment  they  obtained  by  distilling  20  lbs.  of  tk 
resin  with  water,  as  much  as  2  lbs.  13  ozs.  (10  per  cent.)  of 
fragrant  colourless  oil  which  was  strongly  dextrogyre.  An  oil  of 
elemi  examined  by  Saint  Claire  Deville,  w^as  found  by  that  eniiaeit 
chemist  to  be  strongly  laevogyre.*  These  contradictory  resnto 
indicate  that  between  the  essential  oils  of  differeiU  sorts  of  eleri 
there  are  as  great  differences  observable  in  their  physical  propertia 
as  between  the  oils  of  turpentine  and  copaiba.  It  is  now  known 
that  the  principal  constituent  of  ordinary  oil  of  elemi  is  a  dextro- 
rotatory phcllamlreiu  and  an  optically  inactive  diperUene.  The  ofl 
also  contains  small  quantities  of  polyterpenes  and  oxygenaied 
compounds,  and  it  is  known  that  the  proportions  of  these  bodies  ia 
oil  of  elemi  vary  considerably  accordiag  to  the  botanical  orufin,  if 
the  Elemi  resin. 

Oil  of  Elemi  distilled  from  Elemi  resin  by  Messrs.  Schimmel  has 
been  examined  by  Wallich,  who  found  it  to  have  a  sp.  gr.  of  (^900 
and  to  be  dextro-rotatory.  The  examination  showed  it  to  contain 
considerable  quantities  of  a  dextrogyre  phellandrene,  whilst  in  the 
portion  boiling  between  175^  and  180^  C.  there  is  bo  large  a 
quantity  of  dipentene  that  the  oil  would  appear  suited  for  the 
preparation  of  dipentene  compounds.  In  addition,  there  was 
found  a  large  quantity  of  constituents  having  higher  boiliiH; 
points,  and  the  amyrin  of  the  resin  appeared  to  be  represented  in 
the  oil. 

Pure  Elemi  is  recognisable  by  the  following  specially  distinctive 

tests  : — 

1. — Soluble  in  chloroform  and  ether,  the  latter  solution  not 
bein<^  rendered  turbid  bv  alcohol. 

2. — Only  partially  soluble  in  alcohol,  and  the  filtered  solution  is 
not  precipitated  by  alcoholic  plumbic  acetate  (1  in  10). 

t). — A  portion  of  the  alcoholic  solution  evaporated  leaves  a 
residue  insolul)le  in  boiling  sodium  carbonate. 

4. — The  alcoholic  and  chloroform  solutions  are  coloured  violet 
respectively  by  alcohol  saturated  with  dry  hydrochloric  acid  gas 
and  by  bromine  in  chloroform  (1  in  20).     (Muter). 

•  Comptes  Kendus,  xii.,  p.  184. 


^P  ELEMI.  11)7 

■■■PAei^wnrfrene,  C,o  H,„  (above  referred  to),  was  first  discovered 
^Bthe  essential  oil  of  "  Water  Fennel,"  Phellandrium  aqKniicum,  of 
^Bich  it  forms  the  principal  constituent.  In  much  smaller 
^Hluitity  it  occurs  also  in  ordinary  Fennel  oil  from  Fceniculum, 
^^cinaU,  together  with  pinem  and  dipeniene,  bnt  ariethol  is  the 
^wicipal  constituent. 

^pin  Elemi  oil.  phellandrenc  and  dipeutene  constitute  the  main 
■Wjmponeots.  The  phellandrene  in  both  Elemi  and  Fennel  oils  is 
'  dextro-rotatory,  whilst  that  found  in  Australian  eucalyptus  oils, 
ufeotably  E.  amygdulina,  of  which  it  fomis  the  principal  part,  is 
^Kro-  ro  tatory . 

^Blt  also  occurs  in  the  oils  of  Curcuma  longa.  Piper  nigrum,  and 
^Kb  oils  of  the  root  and  seed  of  Angelica  Archangdifu.  Possibly  it 
Exists  in  other  oils,  the  terpens  constituents  of  which  have  not 
been  examined  for  it.  Phellandrene  and  terpinene  are  characterized 
.by  the  formation  of  a  crystalline  nitrite,  C,oH,5  N^  Oj,  when 
•cted  upon  by  nitrous  acid,  a  reaction  which  is  not  known  to  occur 
with  any  of  the  other  hydrocarbons,  therefore  phellandrene  can  lie 
very  readily  detected  in  admixture  with  the  other  tei-penea  by  the 
readiness  with  which  its  crystalline  nitrosite  is  formed  when  a  few 
drops  of  a  concentrated  solution  nf  sodium  nitrite  is  added  to  a 
glacial  acetic  acid  solution  of  the  terpeues,  or  to  a  ligroin  solution 
to  which  acetic  acid  is  aubse'iuently  ndded.  A  white  volumiuoua 
mass  of  filmy  crystals  separates  almost  immediately,  but  although 
phellandrene  nitrosite  is  more  quickly  formed  than  the  terpinene 
compound,  it  is  not  nearly  so  stable,  and  can  only  be  re- 
crystallised  with  difficulty  from  a  mixture  of  chloroform  and 
ligroin.  "When  pure  the  crystals  melt  at  102"  C,  and  have  the 
opp*>site  rotatory  power  to  the  pliellandi^eue  from  which  they  have 
been  prepared." 

By  the  action  of  dry  hydrochloric  acid  gas,  Deville  obtained  from 
his  specimen  of  oil  of  Elemi  a  solid  crystalline  substance,  0,^  H,^ 
2H  CI,,  but  Fliickiger  failed  to  obtiiin  fnmi  oil  of  Manilla  elemi 
any  such  compound ;  and  as  further  result  of  his  researches,  found 

•  An  elaborate  staily  of  the  terpenes  baa  been  made  by  WaJlicli.  and 
formed  the  subject  of  a  lecture  delivered  before  the  Chemical  Society  at  Berlin 
in  Febraary  23,  1891,  juiblished  in  the  Bericht.,  »xiv.,  p.  1525,  and 
abstracted  into  the  London  Phorm.  Joum.  [3],  xiii.,  fip,  270,  350,  553  and  674, 
1891.  A  summary  of  information  on  plielUndrene  and  teq>iiieD[:  in  also  given 
in  "  Britiah  and  Colonial  Druggist,"  icxii.,  p.  402. 
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ity    increases.    After    removal    of     the    essential    oil     by 
ition,  the  residual  resin,  when  cold,  is  beautifully  transparent 
^of  the  colour  and    general    appearance  of    gelatine.     The 
^tion  on  cooling  is  great,  as  the  resin  cracks  in  all  directions. 
ler  words  it  is  a  brittle  resin  and  it  therefore  powders  with 
tfkcUitj,  forming  an  impalpable  powder  like  Sandarach,  with 
difference  that  it  is  far  easier  to  powder  than  that  substance. 
melting  point  of  this  residual  resin  is  75^  to  76^  C." 

itham  and  Hooker*  give  sixteen  genera  and  two  doubtful 
belonging  to  the  Burseracece  and  speak  of  the  members  of 
natural  order  in  general  as  "  Arborcs  v.  finUiceSy  sccpe  elatm, 
xijhuc  V.  oleiferoe"    Lindley  speaks  of  them  as  "  abounding  in 


or  resin." 


Vitiense,   Gray,   occurs  in  Fiji. 
I.  Harveyii  Seeman,  occurs  in  Tonga. 

t.  edule  Hooker  fil.,  is  described  in  Maloney's  "Forestry  of 
Africa  "  as  having  "  under  the  bark  large  masses  of  scented 
I,  which  is  used  by  the  natives  in  fumigating  themselves."  The 
Burseracese  are  dealt  with  very  fully  by  A.  W.  Bennett,  in 
Flora  of  British  India,"  and  in  his  "  Notes  on  Indian 
"f  ho  goes  even  more  fully  into  the  matter  of  exuda- 
of  trees  belonging  to  this  natural  order.  As  regards 
iriuni,  Mr.  Bennett  only  refers  to  the  exudations  of  three 
commune,  stridum  and  Bcngalense,  C.  stridum,  Eoxb., 
the  well-known  black  Dammar,  found  in  every  museum 
;  it  bears  no  resemblance  to  elemi  or  the  product  of 
fh  MueUeri.  C.  Bengcdense,  Roxb.J  exudes  a  clear,  brittle, 
febber-coloured  resin  resembling  copal.  Cooke,§  speaking  of 
Ccommune,  says  : — "  Commercially,  no  elemi  is  derived  directly 
<*  indirectly  from  India,  and  although  the  tree  is  found  there 
^der  the  name  of  *  Java  almond,'  or  *  Junglee  badam  *  (its 
fernels  afford  on  expression  a  bland  edible  oil),  its  resin  seems  to 
w  unknown";  Dr.  Cooke  had  charge  of  the  gums  and  resins  in  the 

*  Genera  Plantarmn,  i.,  p.  321. 

t  Phanu.  Journ.  [3],  vi.,  p.  102. 

X  Kurz.,  "  Forest  Flora  of  BritUh  India  "  ;  also  Bennett,  op,  cit, 

I  "  Gums  and  Resins  of  India." 
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Indian  Mnseam,  London,  and  bad  special  facilities  to  acquire  exacl 
knowledge  on  the  subject.  (Bennett  states  in  his  "  Xotes  on 
Indian  Burseracea  "  above-referred  to,  that  "  This  well-known  tree, 
a  native  of  the  Malayan  Peninsula  and  Archipelago,  is  extensivelj 
cultivated  throughout  India,") 

Very  similar  to  C.  commune,  of  which  it  may  only  be  a  variety, 
and  is  scarcely  distinguishable  except  by  the  shorter  stalks  to  the 
leaflets,  is  C.  Zeylanicum,  Blume  (Syn.  C  balsamiferum,  Moou; 
Amyris  Zeylanica,  Retz  ;  Balsamodendron  Zeylanicum  Kuntb.,  in 
Ann.  Xat.  Sc.  [1].,  iL,  p.  349  ;  D.  C.  Prodr.  iL,  p.  76).  This  tree  is 
a  native  of  Ceylon. 

Angelica. 

A,  Archangel ica  {A.  officinalis),  Lin.  spec,  360 ;  Oeder,  Flora 
Danica,  t.  206  ;  Nees,  Plantarum  in  Horto  Medico,  ix.,  t.  14; 
Hayue,  Getrene,  Darstellung,  vii.,  t.  8  ;   Woodville  Med.  Bot  t.  60. 

This  handsome  umbelliferous  perennial  herb  is  a  native  of 
Europe,  on  mountains  or  by  river  sides,  particularly  in  Lapland, 
Sweden,  Norway,  Germany,  Carparthian  mountains;  and  from 
Unalashka  to  the  Bay  of  Eschsoltz.  In  Britain  it  is  rare,  but 
apparently  a  naturalised  plant,  being  principally  found  on  the  banks 
of  rivers,  lakes  and  ditches,  also  in  marshes  growing  among  reeds. 
It  is  coniniercially  cultivated  in  Thuringia  and  on  the  Erz  Moun- 
tains of  Saxony,  but  not  in  sufficient  quantity  to  supply  the 
increased  demand  of  the  last  year  or  two,  as  evidenced  by  the  very 
important  rise  in  the  price  of  tlie  roots  and  seeds. 

In  appe^irance,  it  is  a  stately  plant  of  about  6  feet  in  height, 
with  a  robust,  polished  stem,  striated,  most  frequently  tinged  with 
purple  and  covered  with  a  glaucous  bloom  like  that  of  a  plum  i 
much  branched  in  the  upper  part,  bearing  large  compound  leaves 
covered  with  a  bloom  like  that  of  the  stem.      The  leaves  are  at 
first  teniate,  then  pinnate  ;  leaflets  ovate-lanceolate  or  subcordate, 
cut,  and  sharply  serrated,  partly  decurrent,  the  odd  one  deeply 
,*3-l()bed.     The  plant  may  be  distinguished  at  a  considerable  distance 
by  the  large  egg-shaped  expansions  of  the  leaf-stalks,  which  serv^ 
as    an    integument   for   the   as   yet   unexpanded   flowers.      Tb€ 
involucres  consist  of   a  very  few  linear  leaves  or  are  wantix^ 
altogether.      At  the  extremity  of  each  branch  is  a  large  couve^ 
umbel  of  greenish  flowers. 
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The  plant  delights  in  moist  situations,  or  the  banks  of  running 
ater,  but  it  will  grow  freely  in  any  soil  or  exposure.  The  plants 
ce  raised  from  seed  in  beds  4J  feet  wide,  to  be  transplanted  ;  an 
once  of  seed  will  be  sufficient  to  sow  12  feet  of  such  beds.  The 
eed  should  be  sown  at  the  end  of  August,  or  as  soon  as  it  is  ripe,  as 
he  plants  will  come  up  earlier  and  stronger  than  when  sown  in 
ihe  spring.  When  the  young  plants  are  4  to  6  inches  high  they 
can  be  transplanted  into  rows  2  feet  apart.  They  will  soon  strike 
root  and  advance  quickly  in  strong  growth.  In  the  second  year 
these  -strong,  erect,  branchy  stalks  will  be  several  feet  high, 
producing  large  umbels  of  flowers  and  seed.  In  the  second  year, 
if  the  seed  is  not  wanted,  the  plants  should  be  cut  down  in  May, 
and  the  stock  will  send  out  side  shoots  ;  by  repeating  this  process 
every  year  the  same  plant  may  be  long  continued. 

The  Angelica  was  formerly  cultivated  on  account  of  its  aromatic 
leaf  stalks,  which  were  blanched  and  eaten  as  celery ;  now  they 
are  candied  and  preserved  in  syrup  by  confectioners ;  for  this 
purpose  the  young  shoots  of  the  stem  and  stalks  of  the  leaves  are 
the  useful  parts,  and  should  be  cut  while  green  and  tender,  in  May 
or  June. 

All  parts  of  the  plant  (Angelica  Archangelica)  are  strongly  and 
pleasantly  aromatic ;  the  part  most  in  demand  is  the  fresh  root, 
the  essential  oil  of  which  is  distilled  in  a  large  way,  principally  in 
Germany.  The  yield  from  the  Thuringian  root  is  0*75  per  cent., 
«nd  from  the  Saxony  root  1  per  cent.  The  sp.  gr.  of  this  oil  is 
0«60  at  10^  C,  0-858  at  15^  C,  and  0*853  at  20^  C.  (Schimmel). 
The  presence  in  essential  oil  of  angelica  root  of  various  unidentified 
terpenes  (CjoHi^)  was  established  in  1882  by  Beilstein  and 
^iegand* :  also  by  Naudin.f  Messrs.  Schimmel  &  Co.  have  now 
ascertained  the  presence  of  Pliellandrcne  in  the  constituents 
hoiling  at  170^  C.  (see  Elemi).  These  constituents  on  being 
fractionated  readily  gave,  with  nitrate  of  sodium  and  glacial  acetic 
•dd,  large  quantities  of  a  solid  nitrite,  the  identity  of  which  with 
phellandrene  nitrite  was  established  by  the  determination  of  the 
ttieliing-point  of  the  repeatedly  re-crystallised  substance.  The 
chloroformic  solution  of  the  nitrite  twisted  the  ray  of  polarised 
light  to  the  left.     As  the  rotation  of  phellandrene  is  known  to  be 

*  Ber.  Deutfich.  Cheni.  Ges.,  1882,  p.  174U 
t  Ibid.,  1883,  p.  1382. 
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the  reverse  of  that  of  the  nitrite  prepared  from  it,  the  hydrocarbon 
contained  in  Angelica  root  is  thus  shown  to  be  Da^ro^ 
Phcllandrene,  The  seeds  of  the  plant  yield  1*15  per  cent,  cl 
essential  oil ;  the  presence  of  Phellandrene  has  also  been  proved 
in  this  oil  The  oil  is  largely  used  in  flavouring  liqueurs,  and  to 
some  extent  in  perfumery. 

The  following  eight  species  of  Angelica  are  known  to  occur  ia 

Japan  :  A.  anomala,  Pallas  ;   A,  dahurica,  Benth.  and  Hook ;  A, 

decursiva,  Miq. ;  A,  JlorerUi,  Fr.  and  Pav. ;    A.  niacqtualis,  Maxim; 

A.  kiusiana,  Maxim ;  A,  refracta,  Jfr,  Schmidt.  (Jap.  Senkiyu) ;  A. 

sylvestris,  Lin.  (?).     Some  of  these  roots  have  been  examined  by 

Messrs.  Schimmel,  who  report*  that  they  have  the  same  tufted 
form  as  the  German,  but  are  lighter  and  nearly  white,  and  ara 

provided  with  stronger  rootlets.  The  A.  anomala,  which  is 
cultivated  in  the  open  fields  in  Japan  under  the  name  ot  Biyakiuihi, 
proved  to  be  very  poor  in  essential  oil,  the  yield  being  only  one- 
tenth  per  cent.,  the  oil  also  being  essentially  different  from 
commercial  angelica  oil.  Whilst  the  German  distillate  has  a  sp. 
gr.  of  0853  at  20^  C,  that  of  the  Japanese  is  0*912  at  the  same 
temperature.  At  10^  C.  it  gives  a  separation  of  crystals,  and  at 
0*^  it  solidifies  to  a  paste.  The  crystalline  mass  obtained  by 
cooling  and  draining  had  the  properties  of  a  fatty  acid  melting  at 
62^-63^  C.  The  oil  boils  between  170^  and  310^  C,  the  last 
portion  that  passes  over  having  a  beautiful  blue-green  colour. 
The  residue  solidities  upon  cooling,  and  consists  principally  of  the 
non-volatile  fatty  acid.  The  odour  of  the  oil  is  unusually  intense 
and  persistent,  more  acrid  than  that  of  the  German  angelica  oil, 
but  possessing  the  characteristic  suggestion  of  mush  In  the 
succeeding  Bericht.  of  the  same  firm  it  is  stated  that  information 
has  been  received  from  Mr.  Murai,  of  Tokio,  that  the  Anr/elica 
anomala,  Pallas  (Syn.  Angelica  JaponicUy  J.  Gray,  Jap.  Biyakushi), 
above  referred  to,  is  cultivated  in  Japan  on  account  of  its  roots. 
Mr.  Murai's  experience  as  to  the  oil  contents  of  the  root 
corresponds  with  that  of  Messrs.  SchinnneL  From  roots 
cultivated  at  the  Botanical  station  in  Tokio  he  obtained  0*074  per 
cent.,  and  from  seed  0*67  per  cent.  The  oil  was  of  a  greenish 
colour,  and  had  a  strong  odour  resembling  that  of  7n2csk, 

•  Bericht,  April,  1889. 
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A.  atropurpuria,  Hoffmann  (Plantamm  umbelliferarum 
lera,  p.  169),  is  considered  to  possess  the  same  properties  as  A, 
{•nalis.  It  is  a  native  of  the  American  Continent  from  Canada 
Virginia,  in  moist  meadows.  It  is  described  by  Bigelow  in  his 
>r.  Bostoniensis,  p.  68;  also  in  Comuti's  Canadensium  Plantarum, 
199,  and  in  Monet  de  la  Marck's  Encyclopedic  M^thodique,  i., 
173. 

The  Angelica  sylvestris,  Lin.,  sp.  361,  native  of  Europe, 
iria  and  the  Caucasus,  and  of  frequent  occurrence  in  England,* 
less  grateful  in  odour  and  more  bitter  in  flavour  than  A. 
|Aichangelica. 

An  oil  very  suggestive  of  the  odour  of  oil  of  Angelica  is  the  oil 
[distilled  from  the  Persian  Gum  Ammoniacum  of  commerce.  The 
fjield  is  about  0*3  per  cent,  of  a  dark  yellow  oil  having  a  sp.  gr.  of 
0-891  at  15^,  and  boiUng  between  250^  and  290^  C.  (Schimmel). 

As  above  observed,  the  odour  of  musk  is  noticeable  in  Angelica ; 

the  plant  contains  free  angelic  acid ;  the  root  of  Sumbul,  a  plant 

belonging  to  the  same  natural  order,  has  a  very  pronounced  odour 

of  musk,  and  contains  9  per  cent,  of  a  balsamic  resin,  which,  when 

brought  into  contact  with   water,  develops  a  musky  odour;  a 

solution  of  potash  converts  this  resin  into  a  salt  of  potassium 

(sumbulate  or  sumbuollate  of  potassium)  and  sets  free  sumhdamic 

odd  smelling  very  strongly  of  musk.    It  has  been  long  since 

tflSrmed  (Bicker  and  Eeinsch,  1848)  that  this  last  acid,  contained 

in  Sumbul  root  to  the  extent  of  about  f  per  cent.,  is  simply 

Angelic  add,  which,  in  angelica  root  is  accompanied  by  a  little 

valerianic  acid. 

Angelic  acid  C^  Hg  0,  may  be  prepared  from  oil  of  chamomile 
as  follows : — 100  grams  of  oil  of  chamomile  are  vigorously  shaken 
with  51  grams  of  caustic  potash,  dissolved  in  an  equal  weight  of 
water  until  the  whole  forms  a  crystalline  magma.  After  standing 
for  24  hours,  this  is  shaken  with  as  little  water  as  possible,  when 
the  alcohols  which  have  been  set  free  form  a  light  layer  and  are 
separated.  The  aqueous  salt  solution  is  decomposed  by  sulphuric 
acid,  extracted  with  ether,  and  the  ether  distilled  off.  The  residual 
oil  quickly  solidifies  and  is  then  freed  from  adhering  liquid  on  the 
filter-pump,  well  pressed  between  filter  paper  and  distilled.    The 

*  Smith,  £Dg.  Bet,  t  1128 ;  Woodville,  Sap.,  t.  266. 
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acid  passes  over  at  185^  C,  and  may  be  further  purified  by  re- 
crystallisation  from  ether.* 

Angelic  acid  is  difficultly  soluble  in  cold,  but  readily  soluble  in 
hot  water,  and  crystallises  in  long  monoclinic  prisms  which  harf 
an  aromatic  odour  and  melt  at  45*^-46^  C.  It  boils  at  185^  C,  and 
when  boiled  for  some  time  or  when  heated  with  sulphuric  acid  to 
100^  C.  is  converted  into  Tiglic  add,  with  which  it  is  geometricaUy 
isomeric ;  both  having  the  same  constitutional  formula.  Tiglic 
acid  is  found  along  with  angelic  acid  in  Eoman  oil  of  cumin.  This 
remarkable  instance  of  geometrical  isomerism  has  been  investigated 
by  Professor  Wislicenus  of  Leipzig  and  Professor  Fittig  of  Stras- 
burgh.f 

Toddalia. 

Toddalia.  An  essential  oil,  which  is  considered  to  resemble 
in  odour  a  mixture  of  Basilicum  and  Lemon  grass,  is  distilled  from 
the  leaves  of  the  Toddalia  aculeata  Pers.J  Syn.  PavMinia  Asiatica, 
Lin.,  Spec.  524 ;  Scopolea  aciUeata  Smith,  a  rutaceous  shrub  very 
widely  dispersed  through  Asia  and  extending  as  far  south  as 
Mauritius.  It  is  a  shrub  of  moderate  size,  with  weak  or  flexnose 
branches  usually  armed  with  small  recurved  prickles,  and  bearing 
trifoliolate  leaves  composed  of  oblong  or  oval-oblong  leaflets,  the 
leafstalks  and  also  the  midribs  of  the  leaflets  being  generally 
prickly.  On  the  Malabar  Coast  the  plant  is  called  Kaka-Todddi 
On  the  Nilgiri  Hills  it  is  locally  known  as  "  Wild  orange  tree," 
Its  flowers  are  white,  and,  being  very  strongly  scented,  could 
doubtless  be  utilised  in  perfumery. 

Three  varieties  of  the  shrub  are  known,  viz. : — 

Var  a,  acanthophylla  (D.  C.  Prod.,  ii.,  p.  83),  racemes  shorter 
than  the  leaves ;  leaves  prickly ;  leaflets  ovate-lanceolate. 
Native  of  Malabar.     Eheede  Mai.,  v.,  t.  41. 

Var  y8,  nitida  (Lam.  ill.,  t.  139,  f.  1),  racemes  longer  than  the 
leaves ;  leaflets  ovate,  unarmed.  Native  of  Ceylon. 
Burm.  Zeyl.,  p.  28,  t.  24. 

Var  7,  mbricaulis  (Willd.  in  Roemer  et  Schultes  Systema 
Vegetabilium,   v..   p.   323)    branches    pubescent,   leaves 

*  Ann.  Chem.  Pharm.,  ccl.,  p.  242. 

t  Ibid,  cclxxii.,  p.  99. 

t  Penoon  Synopsis  Plantarum,  p.  249. 
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unarmed ;  leaflets  obovate,  acuminated.    Native  of  the 

East  Indies. 
Messrs.  Schimmel  &  Co.  examined  a  sample  of  oil  from  the 
leaves  of  T.  aculeata,  supplied  by  Mr.  Hooper  (Quinologist  to  the 
Government  of  Madras),  and  report  on  it  as  follows  (Bericht., 
April,  1893)  : — "  The  oil  is  of  thin  consistency  and  pleasant  odour, 
resembling  at  once  that  of  Lemon-grass  and  Basilicum.  Exami- 
nation showed  it  to  contain  considerable  proportions  of  citronella- 
Aldehyde  (citronellone),  and  along  with  this  it  contains  an 
alcoholic  principle  which  boils  at  over  200^  C.  A  closer 
examination  was  rendered  impossible  through  want  of  material." 

Other  species  of  Toddalia  are  : — 

T,  angiLStifolia  (Lam.  ill..  No.  2759).  Branches  unarmed, 
pubescent ;  leaflets  linear-lanceolate,  shining,  veined 
beneath  ;  racemes  lateral,  shorter  than  the  leaves. 
Flowers  white.  Native  of  the  Mauritius  and  the  East 
Indies. 

T.  Megapotamica  (Scopolia  Megapotamica,  Spreng,  Syst.,  app. 
p.  91).  Unarmed;  leaflets  lanceolate,  abruptly  acumin- 
ated, quite  entire,  opaque,  smooth  ;  panicles,  axillary, 
divaricating.  Flowers  white.  Native  of  Brazil,  at  Rio 
Grande. 

T.  Venosa  {Scopolia  venosa,  Spreng,  Syst.  app.,  p.  91). 
Leaflets  spatulately  lanceolate,  quite  smooth,  shining 
above,  veined  beneath ;  branches  warted ;  branchlets 
smooth ;  racemes  axillary.  Native  of  Brazil,  at  Eio 
Grande. 

An  oil  with  a  peculiar  pleasant  odour,  reminding  of  lemon,  is 
distilled  from  the  crushed  fruit  of  Xanthoxylon  piperitum  D.C., 
^'  Japan  Pepper,"  called  in  Japanese  "  Sansho."  This  fruit  forms 
part  of  the  powdered  mixture  of  seven  spices  known  in  Japan  as 
"  Nana  iro  togarashi,"  which,  literally  interpreted,  signifies  "  seven 
sorts  of  cayenne  pepper."  The  other  ingredients  are  cayenne 
pepper,  orange  peel,  sesame  seeds,  black  pepper,  poppy  and  hemp 
seeds. 

The  essential  oil  was  prepared  and  examined  by  Stenhouse  in 
1857,  who  confined  his  work  to  the  determination  of  a  terpene 
boiling  at  162^  C.  {Xanthoxylene)  and  a  crystalline  body,  C^o  H^  0^, 
to  which  he  gave  the  name  Xanthoxylin.     More  recent  investiga- 
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tions  made  by  Messrs.  Schimmel*  result  in  finding  the  yield  of 
essential  oil  to  be  316  per  cent,  the  sp.  gr.,  0*973  and  boiling  point 
between  160^  and  230^  C. 


Mint. 

The  Mentfue  are  herbaceous  labiate  plants  belonging  to  a  genus 
whose  numerous  species  are  widely  distributed  over  the  world 
As  general  characters  of  the  genus,  the  flowers  occur  in  dense 
whorls  arranged  in  terminal  or  axillary  heads  or  spikes.      The 
calyx  is  5-toothed,  usually  regular ;   the  corolla  bell-shaped,  with 
a  short  tube  and  a  nearly  regular  4-lobed  limb,  and  the  stamens 
are  four,  erect,  of  equal  size.     Great  difficulty  exists  in  discrimin- 
ating the  species,  owing  to  the  capacity  for  variation  possessed  by 
these  plants,  but  the  cultivated  species  remain  constant,  as  the 
plants  are  harvested  before  the  seed  matures,  and  are  propagated 
abundantly  by  suckers  or  by  division  of  the  running  roots. 

The  most  important  of  the  mints,  commercially,  are  the 
"  Peppermints,"  which  are  cultivated  on  a  large  scale  for  the  sake 
of  the  volatile  oil. 

Peppermint  is  distinguished  in  appearance  from  Spearmint 
by  its  purple  tint,  by  the  leaves  being  stalked  and  by  the  terminal 
spike-like  inflorescence  being  obtuse. 

liotanically  known  as  Mentha  piperita  (Lin.,  Spec.  805),  it  has 
been  frequently  figured  : — Beiitley  and  Trimen,  Med.  Plant,  t.  203; 
Smitli,  Eng.  Bot.,  t.  687 ;  Woodville,  Med.  Bot,  t.  169  ;  Zorn, 
Icones  Plantaruni  Medicinalum,  t.  56  ;  Petiver,  Herbarii  Britannici 
catalogus,  t.  31;  Pay,  Synopsis  stirpium  botanicarum,  t.  10,  f.  2; 
Sole,  Menthce  Britannicas  t.  7. 

The  occurrence  of  **  peppermint "  in  England  was  first  noticed  in 
Hertfordshire  and  this  name  was  given  to  it  by  Ray  in  his 
"  Historia  Plantarum,"  published  in  1704.  Its  commercial  history 
dates  from  about  the  year  1750,  when  its  cultivation  was 
commenced  in  a  very  small  way  at  Mitcham  in  Surrey.  Fifty 
years  later,  the  amount  under  cultivation  was  about  500  acres,  and 
the  industry  reached  its  zenith  in  about  1850,  just  one  hundred 
years  after  its  introduction,  when  the  area  cultivated  was  about  500 

•  Bericht,  Oct.,  189D. 
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acres,  but  owing  to  successful  American  competition,  this  industry 
in  England  began  to  wane.  In  England,  the  principal  diatrictfl  in 
which  it  ia  still  cultivated  are  Mitcham  and  Carshalton  in  Surrey, 
Market-Deeping  iii  Lincolnshire,  Hitchin  in  Hertfordshire  and 
"Wisbeaeh  in  Cambridgeshire. 

In  England,  two  varieties  of  the  plant  are  grown  called  the 
"  black "  and  the  "  white "  mints.  There  are  few  botanical 
characteristics  by  which  these  two  varieties  can  be  distinguished, 
except  that  the  former  is  much  the  eoaraer  plant,  its  stems  are 
more  tinged  with  purple,  and  the  upper  surface  of  its  leaves  are  of 
a  more  purplish-brown.  It  flowers  somewhat  later.  The  oil  it 
affords  is  more  abundant,  but  is  more  rank  and  less  valued  than 
that  of  the  "  white."  The  stems  of  the  "  white  "  mint  are  gi'een 
and  its  leaves  arc  rather  more  coarsely  serrated  than  those  of  the 
"black  variety.  It  is  less  hardy  than  the  "  black"  mint,  it  does 
not  80  well  withstand  the  spring  frosts  or  prolonged  droughts.  In 
Bome  plantations  both  varieties  are  grown,  and  mixed  together  in 
the  still,  the  result  being  improved  in  flavour  by  the  superior 
delicacy  of  the  oil  of  the  "  white  "  variety,  but  in  some  districts  the 
"  black  "  alone  is  used.  A  Mitcham  grower  states  the  "  black " 
mint  to  yield  30  lb.  of  oil  per  acre  and  the  "  white  "  24  lbs. 

The  conditions  under  which  peppermint  arrives  at  perfection 
are:  a  temperate  or  moist  warm  climate,  and  a  rich,  somewhat 
Bandy  soil,  with  abundance  of  moisture  ;  but  if  grown  on  a  heavy 
or  clay  soil,  which  holds  the  moisture,  or  a  poor  chalky,  or  gravelly 
soil,  the  resiJt  is  disappointing.  The  laud  should  be  well  ploughed 
as  late  in  the  year  as  possible,  and  either  cross-ploughed  or 
thoroughly  pulverised  in  some  other  manner.  Early  in  the  spring 
the  land  should  be  laid  off  in  furrows  24  to  26  inches  apart,  and 
"sets"  or  portions  of  the  roots  of  old  plants  are  to  be  thickly 
placed  in  the  furrows  and  covered  lightly.  These  sets  grow 
vigorously  the  first  year  and  throw  out  numerous  stolons  above  the 
surface  of  the  grouTid ;  hence,  in  the  autumn  the  first  crop  lias 
always  to  be  cut  by  hand  with  a  sickle  to  prevent  injury  to  the 
fltolons.  After  the  crop  has  been  removed,  these  are  allowed  to 
]iarden,  ot  become  woody,  and  then  farmyard  manure  is  scattered 
over  the  field  and  ploughed  in.  In  this  way  the  stolons  are 
divideil  into  numerous  portions  and  covered  with  sotL  If  the 
autumn  proves  wet,  the  stolons  do  not  harden,  but  may  become 
sodden  and  rot  if  the  soil  be  at  all  heavy ;  but  if  the  weather  and 


soil  be  favoiirablp,  the  plants  retain  their  vitality,  and  the  fieW  ii 
lightly  lop-dressed  in  the  spring  with  Peruviau  guano.  In  freti 
ground  the  plant  requires  hand-weeding  two  or  three  timps,  as  ibe 
hoe  cannot  be  iiseil  without  injury  to  the  roots  and  stolons  of  the 
plants.  If  the  weather  is  very  wet  in  August,  and  the  soil  un 
heavy  for  the  excess  of  moisture  to  pass  freely  down,  the  leavis  of 
the  plants  are  apt  to  drop  off'  and  leave  the  stems  almost  bare.  It 
is  said  that  if  a  rope  be  run  over  the  plants,  one  man  waOriog 
along  one  furrow  and  another  along  the  nearest  one,  so  as  in 
remove  escessive  moisture  from  the  herbage,  the  rust  may  be  to* 
great  extent  prevented  from  spreading. 

The  gathering  of  the  herb  for  distillation  commences  about  the 
beginning  or  middle  of  August  and  lasts  for  some  weeks,  the  stills 
being  kept  at  work  night  and  day.  The  time  for  gathering  is 
judged  by  the  opening  of  the  flower  spikes.  In  fine  sansliiiij 
weather,  the  flowers  take  about  a  fortnight  to  become  full/ 
expanded. 

The  herb  of  the  second  and  third  year  (for  the  same  pUnU 
rarely  yield  a  fourth  crop  on  the  same  laud)  is  cut  with  scytJies 
and  then  raked  by  women  into  loose  heaps  ready  for  carting.  A 
group  of  boys  then  follow  and  glean  the  stems  which  have  escaped 
the  scythe,  and  add  what  they  collect  to  the  heaps.  The  herh  is 
then  carted  to  the  atillery.  In  the  Lincolnshire  plantations  there 
are  sevei-al  stills  of  7  or  8  feet  in  height  and  5  feet  in  diameter, 
holding  about  5  cwts.  each  of  herb.  A  perforated  false  bottcm, 
fitted  with  a  lai^e  book  in  the  centre,  rests  in  it  about  2  feet  from 
the  bottom  of  the  still  and  enough  water  is  poured  in  to  cover  the 
false  bottom  about  2  feet.  The  still  is  then  filled  up  with  the 
herb,  which  is  trodden  in  by  men.  The  lid  is  then  placed  on  and 
fastened  down  with  two  transverse  bars.  As  the  lid  fits  into  » 
water-joint,  any  excess  of  temperature  and  pressure  is  at  once 
noticed  by  the  water  being  jerked  out  of  the  water-joint.  I>ir«t 
heat  is  applied  instead  of  superheated  steam,  and  the  oil  is  distilled 
at  as  low  a  temperature  as  possible.  The  distillation  is  continued 
for  about  four-and-a-half  hours  (by  reason  of  the  irrational  method 
of  conducting  the  operation) ;  the  lid  is  then  removed,  and  a  rope 
being  attached  to  the  hook  on  the  false  bottom,  the  whole  of  the 
herb  is  raised  bodily  out  of  the  still  by  means  of  a  windlass  and  is 
taken  away  to  the  fields  in  the  empty  carts  on  their  return  journey. 
The  spent  herb  is  then  left  in  heaps  in  the  corner  of  the  fields,  and 
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after  being  allowed  to  rot,  is  mixed  with  farmyard  manure,  then 
distributed  over  the  fields  and  ploughed  in. 

The  yield  of  oil  varies  considerably  according  to  the  weather, 
being  much  larger  in  proportion  to  the  quantity  of  plant  when  the 
summer  has  been  dry.  The  average  yield  is  stated  above.  The 
oil,  on  keeping,  much  improves  in  mellowness,  even  if  stored  for 
so  long  a  period  as  ten  or  fourteen  years.  The  English  oil 
commands  by  far  the  highest  price,  but  the  acreage  under 
cultivation  is  comparatively  small  to  that  in  America  and 
in  Japan.  The  English  oil  is  frequently  adulterated  with 
American  and  Japanese  oil  to  such  an  extent  as  to  be  no  longer 
recognisable. 

Distillation  of  oil  of  peppermint  was  first  accomplished  in 
America  by  a  Mr.  Burnett  in  the  year  1816,  in  the  County  of 
Wayne,  State  of  New  York,  who  collected  on  the  banks  of  a  little 
stream  sufficient  wild  plants  to  produce  about  40  pounds  of  the 
oil.  In  the  year  1835  the  industry  was  established  in  Michigan, 
in  St.  Joseph's  County,  on  White  Pigeon  Prairie,  about  two  miles 
north  of  a  village  of  that  name,  a  distillery  being  erected 
the  following  year.  Up  to  this  time,  and  for  ten  years 
later,  the  distilling  apparatus  us^d  was  very  crude.  Distillation 
by  diffusion  of  steam  through  the  plants  was  commenced  ih  1846, 
and  is  the  system  now  in  use. 

The  principal  peppermint  plantations  in  America  are  now  in 
Wayne  County,  New  York  State,  and  in  the  State  of  Michigan. 
It  is  also  grown  in  a  few  Counties  in  Ohio  and  in  some  parts  of 
Canada  (Ontario).  At  different  times  the  magnitude  of  the  business 
and  the  limited  area  within  which  it  was  carried  on,  led  to 
extensive  speculations.  At  one  time  the  production  of  the  entire 
Wayne  County  was  controlled  by  a  single  firm,  who  contracted 
with  the  large  growers  to  discontinue  the  cultivation  of  mint  for 
five  years. 

There  are  now  under  cultivation   of    peppermint  in  Wayne 
County  1076  acres  of  old  plants 
and  1119     „     of  new     „ 


2195  acres. 
Calculating  the  yield  of  one-year-old  plants  at  24  lbs.,  and  of 
two-year-old  plants  at  8  lbs.  per  acre,  the  probable  yield  of  1893 
may  be  estimated  as  follows  : — 
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1076  acres  at  8  lbs  per  acre 

8608  lbs. 

Lliu      „           Z4    „           „                ... 

26856    „ 

35,464  lbs. 

which  is  a  considerably  smaller  yield  than  in  former  years.  The 
causes  of  this  falling-off  are  that  the  area  planted  this  year  is 
considerably  smaller  than  that  of  any  of  the  three  preceding  yean, 
by  reason  of  the  unfavourable  climatic  conditions  which  prevailed 
during  the  planting  period;  also  heavy  rains  and  ravages  of  insects, 
such  as  wire- worms  and  grasshoppers  have  seriously  damaged  both 
the  old  and  the  new  plants  in  the  peppermint  plantations.  The 
grasshopper  pest  was  so  severe  that  it  was  necessary  to  cut  the 
first  herb  a  week  before  its  proper  time.  The  average  crop  of  the 
preceding  five  years,  1888-92  was  51,400.  Michigan  oil  is  not 
generally  so  much  esteemed  as  Wayne  County  (N.Y.)  oil,  because 
a  great  deal  of  it  is  brought  to  market  dementholised. 

The  English  crop  of  1893  was  so  severely  damaged  by  the 
abnormal  drought  that  the  yield  of  the  first  cutting  was  only 
one  half  of  the  average. 

The  American  method  of  cultivation  has  been  described  by  a 
grower  as  follows : — "  In  early  spring  the  ground,  having  been 
ploughed,  is  marked  out  in  furrows  2^  feet  apart.  In  these  furrows 
are  placed  the  roots  and  runners  which  have  multiplied  from  the 
setting  the  preceding  year.  One  acre  of  good  roots  usually 
furnishes  sufiicient  to  set  from  5  to  10  acres  of  new  ground.  These 
roots  and  runners  are  from  one-eighth  to  one-fourth  of  au  inch 
in  diameter  and  from  1  to  3  feet  in  length  when  in  a  healthy 
state.  In  setting,  they  are  carried  in  large  sacks,  strung  over  the 
shoulders  of  the  workmen,  who  place  them  in  rows  so  that  there 
shall  be  one  or  two  living  roots  or  runners  at  every  point  in  the 
row.  While  placing  the  roots  with  their  hands,  they  at  the  same 
time  cover  them  with  their  feet.  It  is  quite  an  interesting  sight, 
owing  to  the  queer  motions  of  the  workmen,  to  see  these 
roots  planted.  A  good,  experienced  workman,  in  mellow  ground, 
with  good  roots,  can  set  about  one  acre  per  day.  The  young 
plants  appear  above  the  ground  about  two  weeks  after  setting,  and 
are  carefully  kept  clear  of  weeds  until  August,  when,  if  the  season 
is  fair,  the  plants  have  thrown  out  such  a  quantity  of  runners  as  to 
render  further  weeding  very  difficult." 
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Of  coui-se  the  crop  of  the  first  year's  growth  is  more  free  from 

jeds  thflu  during  the  subsequent  years  and  the  oil  is  correa- 
ondingly  purer.  The  weed  which  causes  moat  trouble  in  America 
the  Erechtiles  hifracifolia,  Eaf.,  known  as  "  broom-weed," 
mares-tail,"  "  fire-weed,"  &c.,  a  composite  plant  yielding  a  volatile 
tl  which  is  bitter  and  pungent,  and  by  its  presence  impairs  the 
aturally  freah,  penetrating  and  delicious  taste  of  the  pure  oil  of 

ippermint. 

Another    weed   which   gives   almost   iis  much    trouble   is  the 

riff cr on  canadcnsc,  Lin,' 

In  England  also  the  preaenee  of  weeds  in  the  plantations  causes 
Miaiderable  damage  to  the  (|uality  oi!  the  nil.  Some  cultivators 
iftke  an  extra  payment  to  their  workmen  during  the  harvest  for 
grating  out  the  weeds.    A  grower  has  been  known  to  be  obliged 

abandon  his  peppermint  plantation  by  reason  of  the  impossibility 
eradicating  the  Mentha  arrensis  ("corn-mint")  which  had 
ivaded  it,  and  which,  as  it  was  impossible  to  separate  out  from 
ie  crop,  mined  the  fine  Havour  of  the  peppermint.f 

Several  other  weeds  are  injurious  in  this  respect,  particularly 
iie  "  Ground    Ivy "   (Nepeta  glechoina,   Syn.    Glechoma  kedemcea, 

•  Sowerby,  Eng.  Bot.,  t.  2010, 

f  M,  arvtritit  (Lin.   Spec.  806)  is   a  Dative  of   Europe,  nnii   plentiful   in 

litAiD.     It  is  very  coiuiiiod  in  aliaily  plfu?«B  by  tlie  sides  of  ilitphea,  in  bop^, 

list  soils.      1(3  st-enj  i*  beset  with  retrograile  pili  or  villi,  or  iu  roihb 

K  Deitrly  glabrous.     Tbe  leaves  are  petiolnte,  ovnte  or  uliloni;,  rounded 

tlie  liase,  cDaeated  or  narrowed,  the  Horal  une<t  all  conformiDg  to  tlie  rauline 

ee,   exceeiiin;^  the   flowers.      The   wliorls   are   alt   globose,   niaey- flowered, 

note ;  bnteles  lanceolate-sabulnte,  nbont  equnl  in  length  to  the  tiihnlar  or 

niptvnalate  cnlycet.     Corollas  red  or  puriilish.     btamens  sonietimes  exerted, 

nt  nsnally  encloseJ.     In  M.  nrvenau  mr.  VHlgaiix  (Beotb,  Lab.,  p.  179),  the 

ipanntace  and  villous ;  the  pedicels  glabrons  ;  the  stem  tinit  leavex 

Uoiu.     For  figure,  sea  Sole,  Menlh,  Brit  ,  t,  12  ;  Smith  in  Trans.  Lin.  Soc., 

p.  213:Sowerliy,  Eng.  Bot.,  t.  2119;  Reiclienbach,  Iconographia  botftnioa,  p. 

t.  B68,  970,  971,  972  and  973.      Supposed  to  be  identicil  with  ^f.  agrcsCia, 

«.  Menth.   Bnt,   t.   14,  and  Sowerby,  Kn<r-  Bot.,   t.  2120;    also  u-itb  M. 

Mriaca,  Jacqain,  Flonu  Austriturie  icones,   v.,  p.   U,  t.  430,  and  AlUotti, 

ira  Pedemontaoa,  i.,  p.  IS.  t.  75,  f.  2.     There  are  many  other  varieties  of  the 

Corn-field  Mint."  or  "  Wild  Mint,"  but,  as  an  eminent  botanUt  has  remarked, 

European  mints   (na   is  generally  the  cRse  n-illi  plants  which   are  very 

■ROD  in  highly  civiliied  and  long  cnltivated  conntries,  especially  aqnattc 

\b),   vary   ninch  in   appearance,   and   Hie  repeated  attempts  by  different 

lora    in    dilTercnt    conntries    to    reduce   these  inconstant  and   epbementl 

Miatinnx  to  so  many  species,  have  thrown  »o  much  confusion  into  thii  dilKcult 

tliiit  it  is  now  almost  impossible  to  clear  np  the  chaos  thus  produced. 
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Wilkl),  (Sowerby,  Eiig.  Bot.  t.  853),  a  small  trailing  herb  of  vm 
rapid  growth  and  very  difficult  to  exterminate.  Its  odour  b 
powerful  and  offensive. 

In  America  the  mint  is  cut  with  a  sickle,  scythe,  two-fingeied 
cradle,  or  mowing-machine  according  to  the  option  or  carefulnoi 
of  the  cultivator.  It  is  then  allowed  to  wilt  in  the  sun  for  five  or 
six  hours  and  is  then  raked  into  heaps  and  allowed  to  remain  a 
short  time  before  being  distilled.  (It  is  thought  that  by  tbis 
process,  a  larger  yield  of  oil  is  obtained  and  its  colour  improved, 
but  it  is  difficult  to  believe  this,  because  there  must  be  loss  If 
evaporation,  loss  of  the  most  volatile  and  finest  part  of  the  oil,  and 
the  effect  of  sweating  the  herb  in  heaps  would  be  a  distinrt 
alteration  in  the  character  of  the  oil  by  reason  of  fermentation  aiil 
oxidation.) 

Xot  every  cultivator  is  provided  with  a  still,  but  such  appliancefi 
are  found  distributed  about  the  region  at  accessible  distancea. 
Some  are  of  the  most  primitive  character,  and  others  ire 
constructed  more  elaborately.  The  apparatus  and  method  Jife 
from  that  employed  in  Europe.  The  still  consists  of  a  wooden  tub 
or  vat  of  heavy  staves  hooped  with  iron,  and  of  a  size  to 
correspond  with  the  amount  of  steam  furnished  by  a  boiler.  Many 
of  the  vats  are  4  to  5  feet  in  diameter  and  8  to  10  feet  deep.  The 
wilted  mint  is  packed  into  the  vat  by  treading  with  the  feet  until 
the  vat  is  full,  w^hen  a  cover,  made  steam-tight  with  rubber  packing 
is  fastened  down  w^ith  screw-clamps.  A  steam-pipe  connects  th« 
lower  part  of  the  vat  with  a  boiler,  and  another  pipe  from  the 
centre  of  the  cover  connects  the  vat  with  the  condensing  worm. 
The  latter  varies  in  size  according  to  the  capacity  of  the  still,  but 
becomes  progressively  smaller  towards  the  outlet.  The  worm  is  so 
placed  as  to  have  a  constant  stream  of  cold  rimniug  water 
surrounding  it.  The  steam  from  the  boiler  being  admitted  to  the 
vat  at  a  pressure  of  30  to  40  pounds,  the  oil  of  the  mint  is 
volatilized,  and  mixed  with  the  steam  it  is  condensed  in  the  worm 
and  received  in  a  separating  vessel  in  the  usual  way.  In  many 
instances  the  receiver  is  made  of  tin.  The  aqueous  distillate  is  not 
at  every  distillery  redistilled  with  a  fresh  charge  of  herb,  so 
doubtless  much  oil  held  in  suspension  and  in  solution  is  wjistei 
The  yield  of  oil  from  American  plantations  is  estimated  at  from 
10  to  30  pounds  per  acre,  the  young  plants  yielding  the  most,  but 
much   depends  on  the  weather  during  the  early  months  of  the 
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the  growth  being  much  prejudiced  by  drought ;  the  old 
'."plaiits  particularly  require  for  their  development  a  large  amount 
ot  moisture  in  early  Spring. 

The  oil  is  packed  in  tin  cans  or  glass  demijohns,  holding  about 
20  pounds  each.  From  the  oil  thus  produced,  the  refiners  and 
exporters  make  their  selections,  and  upon  their  judgment  in  select- 
ing, skill  in  refining,  and  their  honesty,  as  well  as  the  care  used  in 
excluding  foreign  plants  from  the  crop,  depends  the  quality  of  the 
American  oil  found  in  the  market.  It  is  very  probable  that  most 
of  the  adulteration  which  the  oil  undergoes,  takes  place  after  it 
has  left  the  hands  of  the  original  distillers  and  refiners. 

Next  to  Wayne  County,  New  York  State,  the  largest  peppermint 

producing  locality  in  the  United  States,  is  St.  Joseph  County  in 

Michigan.      Nearly   every   farmer    thereabout  now   raises   some 

peppeimint,  but  usually  in  connection  with  other  crops,  while  a 

few  devote  their  whole  time  to  its  cultivation.     Each  owner  of  a 

distillery  on  the  average  distils  the  crops  of  ten  other  growers  with 

Ws  own,  for  which  he  makes  a  charge  of  25  cents  per  pound  of  oil 

obtained.     One  farm  about  eight  miles  south-east  of  Three  Eivers 

csontains  about  900  acres,  of  which  400  acres  are  put  into  mint 

each  year  and  alternated  with  clover  to  keep  up  the  strength  of 

the  soiL      The  owner  of   this  farm,   Mr.   Hall,  has   four  large 

distilleries,  capable  of  producing  a  total  of   some  five  hundred 

pounds  of  oil  per  day.    The  largest  still-house  is  situated  in  the 

centre  of  a  600-acre  field ;  it  contains  four  stills,  and  is  surrounded 

with  mint  fields  as  far  as  the  eye  can  see.     The  distillatory 

apparatus  here  in  use  differs  from  that  in  general  use  in  America 

only  as  regards  the  condenser,  which,  instead  of  being  in  a  coil,  is 

in  longitudinal  sections  about  14  feet  long,  which  lap  under  each 

other,  the  top  about  6  inches  in  diameter  and  tapering  to  some 

2  inches  at  the  bottom  or  outlet,  and  is  made  of  tin.    The  cooler 

consists  of  a  tin  trough  about  8  inches  in  diameter  with  perforated 

bottom,  the  length  of  the  condenser,  over  which  it  sets;  and  through 

the  perforations  a  constant  stream  of  water  is  kept  flowing  over 

the  tin  condensers.      When  fresh  herb  is  distilled,  it  requires 

generally  an  hour  to  obtain  all  the  oil,  but  if  it  has  been  partially 

dried,  thirty  minutes  will  suffice  to  accomplish  the  purpose.     It 

18  also  observed  that  the  dried  plants  will  pack  much  more  closely 

in  the  vats  than  the  green  ones,  allowing  of  a  greater  quantity  to 

be  distilled  at  one  chaige,  and  those  distillers  who  consider  that  no 
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loss  in  quality  and  quantity  of  the 'oil  is  incurred  by  drying 
plants,  avail  themselves  of  this  economy,  but  in  the  opinion 
others  it  is  a  false  economy,  as  the  character  of  the  oil  is  changei| 
In  the  fairly  dried  condition  the  herb  will  have  lost  49  or  50. 
cent  in  weight  ;*  and  as  it  is  estimated  there  are  about  15,000  toni 
of  it  annually  harvested  in  America,  the  settlement  of  this  questioi 
of  drying  is  of  material  interest  both  to  distillers  and  growen^ 
saving  the  former  greatly  in  cost  of  manufacture,  and  the  latter  ii 
cost  of  transport.  The  opinion  of  a  French  writer  on  this  subject 
may  be  summarised  as  follows : — "  Although  in  England  the  mil*' 
is  generally  distilled  in  the  green  state,  it  is  left  in  small  heaps  on 
the  ground  for  several  days  before  being  put  into  the  stilL  Thil 
practice  requires  much  caution,  as  the  cut  herb  thus  heaped  up 
soon  becomes  heated,  and  even  if  it  be  admitted  that  the  com 
mencement  of  a  slight  fermentation  augments  the  quantity  of  oil 
and  is  even  beneficial  to  its  quality,  an  excess  of  heat  destroys  it 
completely.  Opinion  in  France  is  much  divided  as  to  the  com- 
parative results  of  distillation  in  the  green  or  the  dried  state,  some 
observers  maintaining  that  the  recently  distilled  oil  from  the  dried 
plant  is  sweeter  than  that  from  the  green  plant,  and  does  not 
possess  the  unpleasant  herby  taste  ("goftt  de  vert")  or  the  fieiy 
taste  ("goftt  de  feu")  which  are  usually  observed  in  distillates  from 
fresh  herbs."  The  author  of  the  work  here  quoted,  bases  his 
opinion  in  favour  of  the  "dry"  system,  on  the  supposition  that 
during  the  desiccating  process,  the  tissues  of  the  plant  undergo  a 
sort  of  fermentation  or  reaction  which  completes  their  maturity  in 
the  siime  manner  as  certain  fruits  only  attain  their  perfection  of 
flavour  and  aroma  by  keeping  them  for  a  certain  length  of  time 
after  being  gathered.  He  further  argues  that  the  essential  oil  is 
more  easily  extracted  from  the  vessels  which  contain  it,  when  the 
plant  is  dry  than  when  it  is  green,  and  that  in  this  last-named 
condition  the  prolonged  action  of  boiling  water  or  steam  necessary 
to  thoroughly  extract  it,  also  imparts  to  it  the  unpleasant  "green" 
or  "  herby  "  flavour.  Whether  these  opinions  are  correct  or  not,  it 
is  certain  that  the  less  this  oil  (or  any  oil)  is  subjected  to  the  action 

*  It  appears  to  lose  on  complete  desiccation  75  per  cent,  of  moisture  unless 
further  oil  is  f^enerated  during  the  process  of  drying,  as  Messrs.  Schimmel  found 
the  fresh  herb  to  yield  0'3  per  cent,  and  the  dried  1  '25  per  cent,  of  oil. 

t  M.  L.  Koze,  *'  La  Men  the  Poivr^e,  sa  culture  en  France,  868  prodnits, 
etc.,  Paris,  1868,  chez  Bailli^re  et  fils. 
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the  finer  and  more  natural  in  odour  and  flavour  it  will  be. 
;lish  process  of  distillation  with  watfer,  in  stills  of  primitive 
tion,  is  too  slow,  the  product  being  injured  by  the  formation 
yreumatic  products  and  partially  decomposed  by  the. 
id  action  of  heat,  the  stills  being  too  deep  in  proportion  to 
dth.  The  American  method,  although  rapid,  is  injurious 
Dil,  as  too  much  heat  is  developed  by  the  steam  at  the 
above  indicated.  The  attention  of  buyers  should  be 
to  the  oil  distilled  in  Germany,  a  country  in  which  the 
:eful  attention  is  given  to  all  essential  oils, 
irmint  is  also  very  largely  distilled  in  Japan  and  to  some 
a  China.  Specimens  of  these  plants  have  been  obtained 
efuUy  examined  by  Mr.  Holmes,*  who  found  them  to 
uhe  botanical  characters  of  Mentha  arvensis,  as  defined  in 
doUe's  "Prodromus;"  the  leaves  being  slalked,  ovate- 
te,  and  the*  hairs  on  the  stems  and  pedicels  reflexed,  those 
ilyx  being  erecto-patent,  and  those  of  the  upper  surface  of 
appressed,  the  calyx  being  bell-shaped  with  acute  lanceolate 
wly-triangular  teeth.  The  Chinese  plant  diflTers  from  the 
e  one,  in  the  leaves  being  narrower  in  proportion  to  their 
iind  in  the  calyx  teeth  being  shorter  and  more  broadly 
ar.  In  outline,  the  leaves  of  both  plants  taper  more  to  the 
d  have  a  longer  petiole  than  the  English  forms  of  M. 
,  coming  very  near  to  M,  Canadensis  in  this  feature.  The 
)lant,  however,  has  spreading  hairs  on  the  stem.  Mr. 
remarks,  in  recapitulation  of  his  elaborate  study  of  this 
that,  "  for  convenience,  the  name  of  Mentha  arvensis  var- 
e7is  should  be  retained  for  the  Japanese  peppermint  plant 
t  of  Mentha  arvensis  var.  glabrata  for  the  Chinese  one." 
X)tal  production  of  Peppermint  oil  in  Japan  in  1892  has 
timated  at  about  50,000  pounds  weight.  The  export  of 
lenthol  from  Japan  in  1891,  amounted  to  22,017  pounds. 

^ield  of  the  1893  crop  is  estimated  at  30,000  catties  or 

)f  normal  oil,  consisting  half  of  menthol  crystals  and  half 

loil. 

Japanese  peppermint  plant  has  proved   to  be  perfectly 

n  England,  having  been  grown  at  Colchester,  and  there 

d  8eed.f 

arm.  Journ.  [3],  xiiL,  p.  381. 
irdeners'  Chronicle,  2l8t  May,  1887. 
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Gei*inan  Peppermint  oil.  Plantations  of  peppermint  hnel^ 
recently  been  established  at  Miltitz,  in  the  vicinity  of  Leipzig,  h  Iff 
Messrs.  Schimmel  &  Co.,  who  state  that  they  have  selected  air 
particularly  fine  and  valuable  kind  of  the  herb  for  cultivation,  al  |it 
that  the  distillation  is  effected  by  improved  methods,  using  frok 
and  carefully  picked  leaves.  The  oil  is  of  the  same  type  as  ih 
best  English  article,  very  powerful  and  without  bitter  after-tMte, 
and  is  characterised  by  its  great  solubility,  caused  by  the  lot 
proportion  of  terpenes  present.  This  oil  is  packed  in  original  hiH- 
kilo  bottles  with  a  special  label.  Thus,  it  is  at  length  possible  to 
procure  peppermint  oil  in  a  state  of  purity. 

A  small  quantity  of  peppermint  is  also  produced  in  France, al 
Sens,  in  the  D^partenient  of  the  Yonne,  and  it  has  been  gron 
very  successfully  at  Auzin  in  the  Ddpartement  du  Nord,  the  afl 
of  which  district,  although  sandy  and  producing  a  less  vij^owtf 
growth    of    the  plant   than  does  richer  and  moister  soil,  yel 
developes  a  more  delicate  aroma  in  this  oil  and  in  that  of  other 
aromatic    labiate    plants.       M.   Hanart,    the    proprietor  of  the 
plantations   of  aromatic   herbs   in   this   district,   carries  on  the 
manufacture  of  oil  of  peppermint  to  a  considerable  extent,  and  his 
land  produces  annually  between  three  and  four  tons  of  peppermint 
herb  per  acre,  yielding  about  18  pounds  of  oil  per  acre.     In  this 
district  the  crop  is  cut  earlier  than  in  England,  and  before  the 
Hower  ai)pears.     It  is  made  up  into  little  cocks  and  left  on  the 
field  several  days ;  then,  after  all  admixture  of  other  herbs  has 
been  removed,  the  entiie  plants  are  packed  into  the  stills,  which 
are  of  about  GO  gallons  capacity,  and  heated  by  steam  jackets  or 
si)irals.     The  distillation  is  carried  on  as  rapidly  as  possible,  in 
order  not  to  ac([uire  a  herbaceous  taste.   The  oil  is  of  pale  greeuidi 
yellow  and  of  very  agreeable  odour.     It  is  then  puri6ed  by  several 
washini^s  with  cold  water,  and  exposed  to  the  air  during  some 
weeks  in  a  cool,  dark  place.      After  this  it  is  rectified  and  then 
kept  in  bottles  secluded  from  light  and  air  for  some  years  lx»fore 
being   sent   to  market.      The  oil  of  peppermint   so  prepared  is 
alle^^ed  to  successfully  rival  the  finest  English  oil  in  quality. 

The  northernmost  i)art  in  which  peppermint  and  spearmint  are 
cultivated  is  Norway. 

repperniint  oil  owes  its  value  to  the  solid  compound  termed 
onciithol,  ^\o^i.2QO,  or  Mcnthyl  alcoliol  (frequently  expressed 
0,0  Hjr)  OH),    (iaubius,  in  tlie  year  1771,  was  the  first  to  obsen*e 
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lat  the  oil  extracted  from  the  plants  near  Utrecht  deposited 
rystals  of  Camphora  Europea  Menthce  Piperitides*  The  Japanese 
nd  Chinese  oils  contain  this  substance  in  much  larger  quantities 
ban  either  the  English  or  the  American  oils,  and  frequently  occur 
n  tLe  form  of  a  crystalline  mass  saturated  with  liquid  hydro- 
carbons. 

This  peppermint  camphor  was  mistaken  for  ordinary  camphor 
ttntil  Dumasf  and  Blanchard  Sell  J  detemined  its  composition,  and 
Walter§  fixed  its  molecular  formula  by  a  determination  of  its 
vapour  density,  which  was  found  to  be  5*62.  It  was  first  proved 
by  demonstration  to  be  an  alcohol  by  Oppenheim'!  by  the 
formation  of  several  compound  ethers,  and  it  has  been  shown  by 
Beckett  and  Alder  WrightlT  to  be  connected  both  with  the  paraffin 
series  and  the  benzene  series,  inasmuch  as  by  the  action  of  dehydrat- 
ing agents  (decomposition  by  heating  with  phosphorus  pentachloride 
or  zinc  chloride)  it  is  easily  converted  into  mentJiene,  CjoHig,  a 
dextro-rotatory  liquid,  which  smells  like  cymene,  boils  at  167^,  and, 
by  the  action  of  bromine,  combines  to  form  tetrabromdecane, 
"which  is  converted  into  cymene  by  heating  and  distilling  the 
product  with  sodium. 

Menthol,  when  purified  by  repeated  crystallisation,  forms  into 
large  prisms  which  have  somewhat  the  appearance  of  magnesium 
sulphate.  It  remains  solid  at  ordinary  temperatures,  melts  at 
42^-2  C.,**  boils  at  212^  C,  and  is  Isevo-rotatory.  Commercial 
menthols  melt  at  from  37^*7  to  42*^*2  C,  the  melting  point 
depending  on  the  freedom  of  the  menthol  from  the  hydrocarbon 
constituents  of  the  essential  oil ;  a  very  small  percentage  of  such 
hydrocarbons  lowering  the  melting  point  considerably.  It  has 
been  shown  by  Trimbleff  that  the  presence  of  a  very  small  quantity 
of  hydrocarbon  is  sufficient  to  hold  the  menthol  in  solution  and 
prevent  it   from   crystallising   out,   but  if    these   hydrocarbons, 

•  FlUckiger,  **  Pharmakognosie,''  p.  686. 
t  Ann.  Chem.  Pliarm.,  vi.,  p.  252. 
I  Ibid.,  vL,  p.  293. 
§  Ibid.,  zzxii.,  p.  288. 

Ij  Ibid.,  cxx.,  p.  350,  and  cxxx.,  p.  176 ;  Comptes  rendus,  liii.,  p.  379  and 
183,  and  Jahresberio.ht  der  Chemie,  1861,  p.  683 ;  Journ.  Chem.  Soc.,  xv.,  p.  24. 
IT  Year  Book  of  Pharmacy,  1875,  p.  605. 
♦•  Beckett  &  Wright,  Joum.  Chem.  Soc.,  1876,  i.,  p.  1. 
ft  Pharmaceutical  Record,  1885,  pp.  291  and  312. 
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consisting  of  about  five  per  cent,  of  the  oil,  are  removed  bj 
fractional  distillation  under  reduced  pressure,  the  menthol  can  be 
crystallised  out  from  the  heavy  portion  remaining,  by  submittiiK; 
it  to  a  temperature  of  about  — 10^  C.  The  solidification  is 
accelerated  by  dropping  a  few  crystals  of  menthol  into  the  liquid 
when  the  thermometer  marks  the  point  of  congelation. 

The  liquid  portion  of  Mitcham  peppermint  oil,  has  been  found* 
to  consist  simply  of  isomeric  and  polymeric  terpenes,  having  an 

odour  entirely  distinct  from  peppermint,  somewhat  reminding  of 
lemon  oil,  though  corresponding  more  nearly  to  that  of  freshly 
distilled  turpentine  oil. 

If  the  light  oil  and  the  menthol  be  both  fractionated  ofi"  fn>m 
the  crude  oil,  there  will  be  found  in  the  still  a  resinous  mass, 
almost  free  from  odour.  This  appears  to  be  partly  formed  during 
the  process  of  distillation,  and  amounts  to  about  10  pe^  cent,  of 
the  original  oil. 

Tlie  liquid  portion  of  Japanese  peppermint  oil  has  been  found 
by  Beckett  &  Wrightf  to  contain  a  small  amount  of  a  substance 
isomeric  with  borneol. 

Menthol  is  very  soluble  in  alcohol,  ethers,  chloroform,  carbon- 
disulphide  and  most  oils,  but  is  more  soluble  in  oil  of  peppermint 
than  in  any  other.  It  has  a  sp.  gr.  of  0*890  and  small  particles 
gyrate  on  tlie  surface  of  water  like  camphor.  Several  compounds 
of  menthol  have  been  obtained,  the  acetate,  formed  by  heatii^ 
menthol  with  glacial  acetic  acid,  being  a  light,  oil-like  body  without 
colour.  By  substituting  butyric  for  acetic  acid,  butyrate  of 
menthol  is  obtained. 

The  variety  of  menthol  obtained  in  Michigan  from  the  oil  of 
Mentha  piperitay  is  termed  "  pipmenthol,"  in  order  to  distinguish 
it  from  the  Japanese  article.  It  has  a  distinct  odour  of  peppermint; 
Japanese  menthol  has  that  odour  but  slightly. 

Menthol  has  been  used  by  the  Japanese  for  about  200  years, 
and  is  known  by  them  as  "  Hakka-ne-sei "  or  "  Hakka-no-HarL" 
Previous  to  the  late  change  in  the  social  system  of  Japan,  the 
native  gentlemen  were  accustomed  to  carry  attached  to  their  girdle 
a   medicine-box,  which    contained,   among   other   things,  a  com- 

*  Fliickigcr  &  Power,  in  a  paper  read  at  the  British    Phamiaceatical 
Conference,  August,  1880. 

t  Journ.  Chem.  Soc.,  1876,  p.  3. 
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pound  called  "  Hotan,"  of  which  menthol  was  one  of  the  principal 
ingredients.  The  Chinese  peppermint  oil  is  sold  in  small  bottles 
under  the  name  of  "  Po-ho-yo." 

Peppermint    is    known    in    Kwang-tung    by     the    following 
characters : — 


The  Leaf,  or  Dried  Herb. 


Menthol. 


Peppermint  Oil. 


It  is  only  within  recent  years  that  the  value  of  menthol  has 
been  recognised  by  Western  nations.  The  Lancet  drew  attention 
bo  it  in  1879,  and  since  that  period  many  medical  men,  both  in 
Europe  and  America,  have  published  their  experiences  of  it  as  a 
remedy  for  such  diseases  as  headache,  neuralgia,  toothache, 
epidemic  influenza,  etc.  So  popular  has  this  specific  become  that 
^  the  present  day  by  far  the  largest  proportion  of  the  menthol 
produced  is  employed  in  the  manufacture  of  menthol  cones,  which 
eure  made  use  of  as  a  household  remedy  for  nei*vous  diseases  such 
as  those  mentioned. 

Menthol  intended  for  the  manufacture  of  cones  must  be  without 
a  trace  of  oil  of  peppermint,  as  the  smallest  percentage  of  ttiis 
latter  lowers  the  melting  point  so  much  as  to  render  it  quite 
unsuitable  for  this  purpose. 

Menthol  cones  are  made  in  the  same  way  as  suppositories,  the 

menthol  being  first  fused  and  then  poured  into  metal  moulds.    The 

fixing  of  the  cones  in  the  wooden  cases  is  accomplished  by  simply 

heating  the  proper  end  of  the  cone  in  a  small  flame  in  the  same 

way  as  sealiug-wax  is  heated,  and  quickly  placing  it  in  the  recess. 

Wooden  cases  are  preferable  to  those  made  of  metal,  the  latter, 

owing  to  the  property  metal  possesses  of  being  a  good  conductor, 

being  apt  to  get  heated  in  warm  weather :  the  result  is  that  the 

menthol  which  touches  the  metal  melts,  and  the  cone  becomes 
p 
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(juile  loose.     The    different    menthol   cones    which    have 
produced  coniniercially,  may  be  classed  under  five  heads : — 

1.  C(»nes  prepared  from  pure  menthol,  that  is,  menthol  hav 
melting  jKiint  of  42°-2  ('.  The  characteristics  of  these  O'lif 
that  they  arc  hard,  and  when  scraped  with  the  ti  ni^er-n:ii] 
mittv  and  stone-like.  When  ruhhed  on  the  skin  thvv 
8uscei)til»le  <»f  a  high  polish.  The  cone  is  completely  solii! 
alculiol  and  a  small  piece  heated  in  a  test-tube  melts  very  ra 

2.  ('ones  tliat  have  been  prepared  with  menthol  that  ha: 
been  completely  freed  from  oil  of  peppermint.     Those  are  rec<v 
by  their  comparatively  strong  odour  of  pei>permiiit  and  by 
melting  point  being  untler  42''''2  C. 

.S.  Cones   made   of   wax,   stearin,  cetaceum,   or    parathn. 
varying  i)roportions  of  menthol.     The  menthol  used  in  thi.> 
has  not,  as  a  ride,  been  freed  from  oil  of  peppermint.     These, 
scraped  with  the  finger-nail,  have  not  the  stone-like  grit  ch;ir. 
istic  of  the  first  class,  but  feel  soft  and  yielding,  and  small  i 
readily  i)eid  off.     When  a  small  portion  is  heated  in  a  test-n 
little  is  melted  from  the  outside,  and  the  remainder  tloats  i 
liquid  thus  formed,  at  the  same  time  slowly  dissolving.     A 
ment  placed  in  cold  alcohol  does  not  dissolve ;  if  the  c*»ne 
larger  percentage  of  menthol  than  wax,  etc.,  the  edge  ol  iIil- 
ment  becomes  fringed,  owing  to  the  menthol  dissolving  oui 
leaving  the  wax  which  was  disseminated  throughout  the  con^ 
framework  ;  but  if  the  wax  be  in  excess  the  alcohol  has  n«»  v 
ell'ect.     If  the   alcohol   be    heated    the    fragment    liquifies: 
menthol  dissolves  in  the  alcohol,  and  the  wax  solidifies  on  c<> 
The  proi)ortions  of  both  may  in  this  way  be  determined. 

4.  Cones  consisting  of  menthol,  with  the  addition  of 
powder  as  an  a<lultcraut.  Tlu»se  are  recognised  by  simply  n\ 
them  on  the  skin,  when  they  impart  a  feeling  as  if  the  latter 
being  rulibitd  with  laimicc-stone  soap.  This  is  owing  u 
menthol  dissolving  out  and  liNiving  the  grains  of  insoluble  }•« 
sticking  on  th(»  cone  like  the  jiumice-stone  in  the  sotip. 

5.  Cones  which  may  l)elong  to  any  of  the  above  classes 
which  contain  in  additif)n  a  small  jjercentage  of  eucab 
thymol,  luMizoic  acid,  or  other  irritant.  The  distinguishable  fe 
of  this  class  is  the  intense  prickling  sensation  experienced  ' 
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the  cone  is  applied  to  the  skin,  which  presently  assumes  a  bright 
scarlet  appearance,  the  irritating  effect  produced  by  these  substances 
being  quite  distinct  from  the  cooling  sensation  imparted  by 
menthol. 

The  action  of  menthol  depends  on  its  rapid  and  complete 
evaporation  from  the  skin,  but  when  a  cone  adulterated  with  greasy 
matter  is  used,  the  grease  retards,  if  it  does  not  actually  prevent, 
this  evaporation,  and  thus  causes  the  menthol  to  act  as  an  irritant. 
Pure  menthol  cones  slowly  evaporate  on  exposure  to  the  air ;  in 
cones  made  partly  of  fatty  matters  this  tendency  is  greatly  checked. 
When  any  powder  has  been  used  to  adulterate  the  menthol,  it  is 
seen  as  a  coating  on  the  outside  of  the  cone  after  the  latter  has 
been  exposed  for  a  few  days,  the  non  volatile  powder  having  been 
left  behind  after  the  menthol  had  evaporated. 

It  is  clear  therefore,  that  only  the  purest  menthol  is  suitable  for 
the  preparation  of  cones,  and  that  no  admixture  of  any  kind  ought 
to  be  employed  in  their  manufacture. 

The  following  are  regarded  as  reliable  tests  for  the  purity  of 
menthol* : — 

1.  It  should  be  completely  and  readily  soluble  in  twice  its 
weight  of  chloroform.  On  the  addition  of  a  small  quantity  of 
iodine  to  this  solution,  a  rich  indigo-blue  colour  (not  dark-green) 
ought  to  be  imparted,  and  this  colour  should  be  completely 
discharged  on  shaking  the  mixture  with  solution  of  caustic  potash 
or  soda. 

2.  The  melting-point  ought  to  be  42^-2  C.  (108^  F.)  and  the 
boiling  point  not  lower  than  212^  C.  (413^-6  F.)  and  there  should 
be  no  residue  on  evaporation. 

3.  Menthol  shaken  with  an  oxidising  mixture,  such  as  sulphuric 
acid  and  bichromate  of  potash,  ought  to  be  entirely  converted 
after  prolonged  heating  into  a  dark  green  flocculous  substance 
{menthene). 

4.  Strong  sulphuric  acid  ought  not  in  the  cold  to  blacken  menthol 
to  any  considerable  extent. 

5.  When  menthol  is  heated  with  a  small  quantity  of  anhydrous- 
zinc  chloride,  the  mixture  ought  to  give  off  the  odour  of  menthene* 

*  Read  l>efore  the  Harwich  Pharmaceutical  and  Chemical  Asiociation, 
10th  Fehruary,  1885,  by  G.  C.  Waldie,  New  York. 
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6.  Stmng  caustic  potash  solotion  has  no  action  on  pcie  laenduL 

The  sp.  gr.  of  English  oil  of  peppermint  is  recorded  by  \[«seb. 
Sfjhirnrnel*  as  l>eing  0-905  at  10^  C,  0-900  at  lo**  C^  and  0^9??  u 
20^  C. ;  and  that  of  the  American  0*906,  0*903  and  0*901  *i  tie 
same  res[>ective  temperatures.! 

Investigations  made  by  Mr.  A.  M.  Todd,  a  large  distiller  of  d 
of  [lepfiermint  in  Michigan,  resulted  in  slightly  different  figmci 
In  a  pa]>er  read  by  him  at  a  meeting  of  the  American  Pharmi- 
ceutif^al  Association  in  1886  he  states: — ^"The  difficoltr  whidi 
scientific  men  seem  to  have  experienced  in  establishing  accimfie 
tests  for  the  purity  of  essential  oils  has  been  that  they  could  no( 
conveniently  obtain  the  plants  from  which  they  themselves  could 
distil  the  specimens  used  in  their  investigations ;  and,  wfaik 
undoubtedly  every  possible  precaution  was  taken,  the  result  shovs 
that  they  have  in  many  instances  operated  upon  impure  samples, 
and  although  pure  specimens  undoubtedly  were  in  some  instances 
received,  yet  they  had  in  many  cases  no  positive  knowledge,  j^rrir, 
which  were  pure  and  which  were  impure ;  hence  too  great  a  rai^ 
of  differences  has  been  allowed  in  physical  characteristics  and 
chemical  reactions.  J 

III  correspondence  with  some  well-known  chemists,  they  gave  it 
as  their  opinion  that  a  wide  range  of  specific  gravity,  &c,,  might 

*  Beiicht,  April,  1887. 

t  The  age  of  theHe  namples  tested  is  not  stated,  neither  is  it  utated  if  tay 
rcHin  originally  contained  in  tliem  had  lieen  rectified  out  before  testing. 
At  a  meeting  of  the  British  Pharmaceutical  Conference  held  24th  Angast,  1880, 
it  was  ])ointed  out  by  Mr.  Umney  that  crude  Mitcham  oil  of  peppermint  always 
contains  a  large  amount  of  resinous  principle,  and  its  presence  is  owing  to  tlie 
rougli  way  in  which  tlic  oil  is  manufactured,  parts  of  the  charge  of  pl&nt  in  the 
Ktill  being  charred  ;  thus  empyreumatic  matter  is  driven  over,  and  a  large 
quantity  of  resinous  matter  is  consequently  present  in  the  oil.  He  considered 
tluit  no  specimen  of  English  manufacture  could  be  considered  pare  anless  it  had 
boon  rectified  with  water,  and  even  then  a  very  small  quantity  of  the  resinous 
principle  would  be  prcHcnt. 

t  In  the  diHcussion  on  a  paper  **  on  the  Constituents  of  Peppermint  oil "  by 
Prof^H^or  Kliikigor  and  Dr.  Power,  read  at  a  meeting  of  the  British  Fbarma- 
ceutical  (.-onference  in  August,  1880,  it  was  observed  by  a  Member  of  tkt 
Conference  that  investigation  showed  *'  that  adulteration  varied  over  a  laiige 
numb(>r  of  specimens,  and  it  was  difficult  to  determine  what  coald  be  relied 
upon  unlesH  the  experimentor  were  present  and  saw  the  oil  made,  or  made  it 
hiniiNolf.  It  seemed  as  ditlicult  to  obtain  pure  peppermint  oil  as  genuine  port 
wine,  which,  it  was  said,  could  only  be  secured  by  going  to  Portugal  and  baying 
a  cask,  and  then  sitting  on  it  all  the  way  home." 
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result  from  oil  and  climate.     On  account  of  this  I  took  greater 

pains  to  verify  my  determinations  by  testing  samples  grown  under 

tnuch  varying  conditions  of  soil  and  climate,  both  in  Europe  and 

America.      Forty-three   samples   were  examined,  including   oils 

produced  in   St.  Joseph,  Wayne,  Ionia,  Hillside  and  Kalkaska 

Counties,  Michigan,  Wayne  County,  New  York  and  vicinity  (all  of 

which  were  produced  from  American  roots  long  acclimatised) ;  also 

one  specimen    grown    in    America  from    roots    imported  from 

England,  and  one  specimen  grown  and  distilled  in  England.     The 

8p.  gr.  has  been  variously  stated  in   Dispensatories  and  other 

standard  works  at  from  0840  to  0950  at  60°  F.     But  there  were 

none  of  the  samples  which  were  pure  which  had  a  sp.  gr.  below 

0*910  at   60°  F.,  except   the  two   last  mentioned,  grown  from 

English  roots ;  the  one  grown  in  America  being  09085,  the  one 

distilled  in  England  being  0*9088.     Nor  were  any  specimens  of 

pure  oil  found  having  the  sp.  gr.  above  0*917  which  were  in  a 

perfectly  soluble  condition.      One  sample  distilled  by  myself  in 

1875,  and  consequently  eleven  years  old,  had,  on  account  of  its 

age,  a  sp.  gr.  of  0*924 ;   one  sample  from  New  York  0*933,  and 

another  from  the  same  district  0*940.       However,  these  three 

samples  were  found  to  be  not  readily  soluble ;  the  latter  sample, 

^hen  submitted  to  rectification,  being  found  to  contain  9  per  cent. 

of  insoluble  resin.     Of  five  samples  imported  from  Europe,  but  one 

^as  found  pure;    two   from   Germany   were  found  to  contain 

dementholized  oil  of  Mentha  arvensis ;   one  from  London,  which 

Itore  a  fraudulent  and  forged  label  (as  Michigan  oil  of  peppermint, 

manufactured  at  Evart,  Michigan  County,  U.S.),  had  the  sp.  gr. 

0*899.     This  oil,  when  submitted  to  fractional  distillation,  was 

found  to  contain  50  per  cent,  oil  of  turpentine,  and  no  Michigan 

peppermint   whatever.      The  sample  imported  from  London  as 

"German  oil  of  peppermint"  consisted  chiefly  of  Pennyroyal  and 

Mentha  arvensis.  Allowing  a  slightly  wider  range  of  diflerence  than 

was  really  intended,  it  is  evident  that  whether  from  English  or 

American  plants,  pure  oil  of  peppermint  is  never  below  0*908  sp. 

jr.,  nor,  when  fresh  and  soluble,  above  0*917  sp.  gr.,  so  that  the 

lifference  formerly  allowable,  that  is,  from   0*840  to  0*950,  is 

reduced  to  one-tenth." 

Kespecting  the  tests  for  purity  of  (English  and  American)  oil  of 
leppermint,  Mr.  Todd,  in  the  paper  above  referred  to,  states : — 
'  Oil  of  peppermint,  when  freshly  distilled,  or  when  two  or  three 
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years  of  age,  if  kept  in  well-filled  vesBels,  should  dissolve  readiii 
in  alcohol  in  all  proportions,  making  a  clear  solution  without  nsd 
of  filtration." 

When  a  few  drops  of  the  oil  are  placed  upon  white  paper  tnJ 
held  over  a  lamp  or  gas  jet,  it  should  volatilize  quickly  sti 
perfectly  without  undergoing  change  or  lea\'ing  any  reaidue  Wbes 
3  drops  of  the  oil  are  placed  upon  4  grains  of  resublimed  iodinefot 
such  quantity  as  will  thon»ughly  saturate,  but  not  drown  tlw 
iodine),  there  should  be  but  a  slight  i-eaction,  and  what  hll> 
vapour  is  produced  should  l>e  almost  invisible,  becoming  entireh 
ao  after  having  aiisen  about  twelve  inches  above  the  mixture,  Uie 
colour  of  the  vapour  assuming  a,  bluish  cast.  The  colour  of  Uk 
mixture  in  this  te.8t  should  l)e  carefully  noticed,  which,  in  tJie  cast 
of  pure  peppermint,  is  of  a  brown,  or  brownish-black  colour,  iht 
iodine  dissolving  slowly  and  imperfectly.  If  oil  of  turpentioe, 
erigeron,  "  Fire-weed,"  or  other  terebinthiuate  oils  are  present, 
there  will  be  quite  a  violent  reaction  (according  to  the  quantity  li 
the  adulterant)  with  the  evolution  of  considerable  heat,  and  a  red 
or  reddish-yellow  vapour  will  be  produced,  of  a  rank  odour,  p*r- 
taking  considerably  of  the  nature  of  the  adulterant,  and  the 
mixture  will  change  to  a  bright  violet.  If  the  colour  of  the 
mixture  is  most  carefully  noteil,  a  very  slight  quantity  of 
adulterants  can  be  detected.  When  to  25  drops  of  alcohol,  1  drop 
of  nitric  acid,  sp.  gr.  1'2,  is  added,  and  then  one  drop  of  pure  oil  of 
peppermint,  there  will  be  pro<luced,  within  aliout  half  an  hour,  a 
blue  or  bluish-green  colour,  whicli  will  remain  permanent  for  i 
long  time. 

Oil  of  pennyroyal  and  of  MejUha  arrensis  produce  no  color«tioo. 
A  much  more  intense  coloration  will  be  produced  when  one  diop 
of  nitric  acid,  of  the  strength  as  stated,  is  mixed  with  50  or  60 

*  This  teat  would  appear  to  npply  only  bi  the  EnglUli  oil,  at  all  tvcab 
with  any  itejfree  of  reliabilitj.  Tbe  "  Hotchkiiw "  oil,  which  is  the  nwrt 
esteemed  brand  in  tlie  Wayne  County,  ■was  formerly  perfectly  aolalils  ii 
rectified  epirit,  56  o.  p.  one  part  to  seven,  but  coiunmers  have  Btnc«  foand  thrt 
spirit  of  even  BO  o.  p.  only  makes  a  milky  solntion,  which  no  kind  or  extent  of 
paper  filtering  will  cle.ir.  Sncli  a  miitnrs,  when  first  made,  and  for  a  coniuder- 
able  time  after,  is  unBaleabta ;  but  in  the  course  of  fonr  or  five  montlu  it 
partially  loxee  ite  turbidity,  and  becomes  comparatively  clear,  depositin);  on  U** 
eiiles  and  bottom  of  the  vessel  in  which  it  is  made  a  dirty  precipitat«.  Tlut 
precipitate  iJt  of  a  resinous  nature.  It  has  been  rccoiu  mended  to  cleat  Ihe 
milkiness  from  the  solution,  to  add  a  little  carbonate  of  magnesia,  slialie 
OCCBsioDally  for  a  few  days,  then  filter. 
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rops  nE  the  essential  oil,  without  alcohol.  Some  specimens  of  oil 
1  peppennint  imported  from  Germany  and  England  showed  by 
lis  test  a.  mixture  with  Mentha  arvevMs.  To  make  this  test 
iluable,  however,  samples  of  known  purity  should  be  first  operated 
pon,  and  note  taken  of  the  dei)th  of  coloration  required  for  a  pure 
il.  Another  test  for  the  detection  of  pennjToyal,  which  also 
idicatea  Mentha  nrvtnsis  when  in  sufficient  quantity,  is  the 
jllowiny : — Take  1  di-achm  each  of  chloral  hydrate  and  pure 
llphiiric  acid,  adding  12  drops  of  alcohol.  When  this  solution  is 
lixed  with  a  like  quantity  of  pure  oil  of  peppermint,  a  dark  cherry 
olour  is  quickly  produced  and  maintained  for  a  long  time.  Penny- 
royal (or  oil  of  peppermint  heavily  adulterated  with  this  oil)  gives 
D  such  colour,  being  more  of  a  yellowish  cast,  and  changing  to  an 
iive-green.  With  Mentha  aTvcnsis,  a  yellowish -brown  colour  ia 
roduced  which  is  maintained  for  ten  or  twelve  hours,  and  thirty- 
z  hours  later,  has  a  slight  tendency  to  assume  a  cherry  colour  or 
le  interme.diate  between  the  cherry  and  the  brown.  It  was 
loticed  that  when  the  true  oil  of  peppermint  was  mixed  in  equal 
Jroportious  with  that  of  Mentlia  arvensis,  a  deficiency  in  the 
ntensity  of  the  cherry  colour  was  plainly  observable." 

I       The  colour  reactions  produced  by  acids  on  oil  of  peppermint 

birere  noticed  by  Professor  Fliickiger  in  1871* ;  he  found  that  50  to 

^VO  drops  of  oil  of  peppermint  shaken  with  one  drop  of  nitric  acid 

H(i.  gr.  1'2,  turn  faintly  yellowish,  brownish,  and  after  an  hour  or 

nwo  exhibit  a  most  beautiful  blue-violet,  or  greenish-blue  colour 

when  examined  in  transparent  light.      When  observed  in  reflected 

light,  the  liquid  is  of  a  copper  colour  and  not  transparent.     If  this 

is  wanned,  the  green  or  blue  coloration  takes  place  speedily;  it 

may  also  be  immediately  provoked  by  adding  a  greater  amount  of 

nitric  acid,  say  1  drop  to  19,  or  nine  drops  of  the  essential  oil,    The 

colour  is  remarkable  on  account  of  its  peraistency,  for  it  lasts  a 

week  or  two  at  least  in  cold.      He  adds  that  "  unfortunately  this 

reaction  cannot  be  applied  as  a  true  test,  as  an  admixture  of  5  per 

cent,  of  oil  of  turpentine  does  not  at  all  prevent  peppermint  oil 

from  assuming  tlie  blue  or  green  colour.     .     ,     ,     Carvene,  the 

more  volatile  portion  of  carraway  oil,  also  acquires  a  sUght  similar 

fluorescence,  but  by  no  means  comparable  to  the  above -described 

I  OB  regards  purity  and  intensity  of  colour.      Peppermint  oil  which 

I  *  Phftrm.  Jonrn.  [3],  i,  p.  eS2. 
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has  become  coloured  in  this  way  is  ijuiekly  decolorized  if 
with  calcium  carbonate ;  granulated  Eine  likewise  causes  it  to 
brownish.  Speutroacopic  examination  of  the  coloured  oil 
no  phenomena  of  peculiar  interest.  Chromic  acid  dissolved  i 
chloroform  does  not  perform  the  same  reaction  as  nitric  adi 
The  pi-ofessor  discovered,  a  few  months  later,*  that  Japanese  il 
Chinese  oil  of  peppermint  does  not  partake  of  this  reaction  at  il 
it  ia  not  coloured  by  nitric  acid  (ap.  gr.  120)  even  when  gent 
wanned  with  it. 

It  has  Iraen  remarked  by  Dr.  Polenske,  technical  assistant  to  i 
German  Imperial  Health  Department,  that  peppermint  oil  wM 
had  stood  for  some  time  in  sunlight  lost  the  power  of  giving  cola 
reactions  with  acida.  This  observation  is  of  particular  pnictia 
importance, 

Tlie  Dutch  Pharmacopteia  requires  as  a  test  for  the  ideatiiyi 
peppermint  oU  that  a  mixture  of  5  drops  with  20  drops  of  g! 
acetic  acid  shall  gradually  develope  a  dark  blue  colour,  witk 
copper-coloured  fluorescence. 

It  has  been  remarked  by  Messrs.  Schimmel  &  Co.  that  ti 
formation  of  the  colouring  compound  was  dependent  on  a  proofl 
of  oxidation,  and  did  not  occur  when  air  was  excluded.  If  a  srai 
bottle  is  completely  filled  with  the  mixture  of  peppermint  oil  m 
glacial  acetic  acid  and  closed  with  a  cork,  the  liquid  becomes  » 
scarcely  perceptible  blue,  which,  however,  does  not  deepen  in 
intensity  even  when  the  mixture  is  allowed  to  stand  for  days.  It 
however,  the  bottle  is  o^}ened  and  the  air  thus  enters,  the  mixture 
gradually  darkens  in  colour,  and  by  reflected  light  shews  » 
beautiful  copper-coloured  fluorescence.  It  should  he  mentioneil 
that  a  certain  time  is  necessarj'  for  the  reaction  to  clearly  develop, 
and  that  hours  often  elapse  l)efore  the  fluorescence  has  attained  its 
maximum.  Japanese  peppermint,  of  which  various  samples  were 
examined,  either  gives  no  colour  reaction  at  all,  or  only  to  a  very 
slight  extent. 

Commercial  oil  of  peppermint  is  usually  adulterated  to  the  extent 
of  30  per  cent,  at  least.     The  yellow  resinous  oil  sold  und 
name  of   "American"   or  "Crude  oil   of    peppermint 
chiefly  of  oil  of  turpentine,  and  on  evaporation  leaves  a  reeidi 

•  I'harm.  Journ.  [3],  ii.,  p.  .T2I. 
t  Bericbt,  Uctober,  1800. 
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[  pure  resin ;  of  course  by  jipplying  tJie  iocJiiie  test,  such  oil  will 
[plode  at  once.  Mitcham  oil  is  nearly  colourless,  souietimes 
Dwever,  it  has  a  natural  very  pale  "reenlsh  tinge,  which  ia  often 
litated  by  the  addition  of  cidoi-opliyl.  Old,  dark-coloured  oils 
■e  commonly  bleached  by  exposure  to  the  light,  to  the  probable 
istruction  of  a  portion  of  their  other  properties. 
During  a  trial  which  took  place  in  Wayne  County,  concerning 
raudulent  oil  of  peppermint,  it  was  shown  that  the  oil  had  not 
Bnly  been  deprived  of  its  menthol,  but  had  been  lai-gely  adulterated 
with  oil  of  camphor.  The  removal  of  the  menthol  may  be  detected 
'  first  fractionating  oil'  the  light  oil,  then  subjecting  the  residue 
fc>  a  low  temperature  (about  — 12°  F.),  when  the  menthol  should 
^«eze  out.  It  can  also  be  ascertained  by  the  aid  of  the  polariseope. 
anenthnl  being  strongly  hevogyre,  and  oil  of  camphor  dextrogyre  to 
about  an  equal  degree, 

Large  quantities  of  American  oil  of  peppermint  have  frequently 
been  imported  into  Canada  which  were  found  on  examination  Co  be 
adulterated  with  castor  oil  and  alcohol.  On  one  occasion  a  parcel 
f  55Ib.  was  submitted  to  distillation ;  ISlbs.  of  oil  of  peppermint 
of  good  quality  were  separated  from  the  distillate  and  the  residue 
on  the  still,  weighing  211b9.,  was  found  to  be  castor  oil.  The 
difference  between  the  sum  of  these  two  weights  and  the  original 
quantity  represented  the  amount  of  alcohol  present.  A  mixture 
Ot  these  constituents  in  the  above  proportions  yielded  a  clear  and 
len table  oil,  strongly  resembling  the  genuine  article.  Its 
insity  was  slightly  lower  (-894  at  60°  F.),  its  reactions  with  iodine 
Ere  precisely  similar,  and  it  dissolved  perfectly  in  rectified  spirit. 
"he  presence  of  the  fixed  oil  may,  however,  lie  detected  by  the 
characteristic  stain  it  leaves  upon  paper,  and  that  of  the  alcohol  by 
agitation  with  an  equal  volume  of  water,  when  a  milky  emulsion 
will  be  produced. 

Menthone,  C,o  H,b  0.  Tliis  Ketone  ia  formed  by  heating 
menthol  with  sulphuric  acid  and  potassium  bichromate.*  It  is  s 
roobile  liquid  which  smells  of  peppermint  and  boils  at  206"  C. 
"Wlien  its  solution  in  petroleum  is  heated  with  sodium,  and  a  current 
at  carbon  dioxide  passed  through  the  mixture,  the  product  yields 
menthol   on   decomposition   with   water.      The   latter   substance 

"  Moriya,  Jotun.  Chem.  Soc,  IS8I,  p.  77. 
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therefore   bean   the  same   relation   to   menthone  as    boraeol  to 
camphor.* 

Menthyl  chloride.  C,o  H,,  CI.  was  obtained  by  Walter  by 
the  action  of  phoaphonis  pentachloride  on  menthol,  while 
Oppenheim  prepared  it  by  heating  with  hydrochloric  acid-  It  ia 
also  formed  by  the  combination  of  menthene  with  hydrochloric 
acid,  and  is  a  liquid  which  has  a  pleasant  odour  resembling  that  of 
mace,  and  a  refreshing  taste.  It  boils  with  decomposition  at 
204"  C.       .  " 

A  mint  possessing  a  very  sweet  and  delicate  odonr  of  peppermint  . 
is  the  Mentha  pulegium  van  Gibraltarlca.    It  is  cultivated 
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in  many  English  flower-gardena  as  a  border  plant  or  for  "carpet 
bedding"  on  account  of  its  pale,  bright-green  colour,  and  its  close, 
neat  habit  of  growth.  As  this  plant  is  not  quite  sufficiently  hardy 
to  withstand  the  English  winter  if  left  in  the  open  ground,  it  is 
usual  to  preserve  a  stock  in  cold  frames.  It  will  bear  rapid  forcing 
in  the  early  spiing,  and  seems  to  re\'el  in  strong  heat  and  moisture. 
It  ia  one  of  the  very  easiest  plants  to  propt^ate,  so  much  so  that> 
it  ia  hardly  necessury  to  tiilk  about  taking  cuttings,  as  its  growth 

*  Atkinson  and  Yoahida,  Joain.  Cbem.  Sac,  1882,  p.  49. 
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hugs  the  soil  and  throws  out  roots  at  every  joint,  so  that  little 
plants  can  be  continually  cut  off. 

A  very  sweet  odour  and  taste  of  peppermint  is  developed  in 
Ziziphora  temcior,  Lin.,  which  see. 

The  "  Small  Peppermint  Thyme "  is  Thymus  piperella,  Lin., 
which  see.     It  is  very  nearly  allied  to  the  following : — 

Micromeria  Piperella,  Benth.  Lab.,  p.  379,  or  "Small  pepper- 
mint Micromeria."  MicroTneria  is  a  genus  of  Labiatce  numbering 
about  sixty  species,  which  are  spread  over  nearly  all  the  temperate 
and  warmer  parts  of  the  globe,  but  occur  in  greatest  abundance  in 
the  Mediterranean  region.  They  are  erect  or  prostrate  branching 
perennial  herbs,  with  opposite  leaves  and  axillary  whorls  of  small 
purple  or  white  2-lipped  flowers,  or  the  flowers  are  gathered  in 
spikes  at  the  ends  of  the  twigs.  Some  of  the  species  have  an 
odour  like  common  thyme,  others  smell  like  some  kinds  of  mint. 
They  are  chiefly  recognised  by  the  tubular  13  to  15-ribbed  and  5- 
toothed  calyx,  which  is  not  distinctly  2-lipped  as  in  thymus. 
i/.  piperella  is  suffruticose,  with  ascending  pubescent  branches ; 
leaves  sessile,  broad-ovate,  obtuse,  rounded  or  sub-cordate  at  the 
base,  glabrous  on  both  surfaces ;  upper  leaves  oblong,  small ; 
fascicles  of  flowers  loose,  pedunculate,  secund,  few-flowered; 
bractes  small,  oblong ;  calyces  nearly  sessile,  pubescent,  with 
subulate  teeth,  the  3  superior  teeth  spreading ;  throat  naked  inside. 
Ifative  of  the  south  of  Europe,  as  of  Piedmont  and  Croatia.  Syn. 
Thyvitis  piperella,  AUioni  Flora  Pedemontana,  i.,  p.  21,  t.  37,  f.  3 
(bad  figure);  Waldstein  et  Kitaibel,  Descriptiones  et  Icones 
plantarum  rariorum  Hungariae,  ii.,  p.  169,  t.  156 ;  Thymus 
Croaticus,  Persoon,  Synopsis  plantarum,  ii.,  p.  130 ;  Calamintha 
Croaticay  Host,  Flora  Austriaca,  ii.,  p.  132. 

The  odour  of  peppermint  has  been  observed  in  the  fraction  of 
oil  of  Barosma  betulina,  boiling  between  205^  and  210^  C.  (see 
Buchu). 

Mentha  viridis,  Lin.,  "Spear-mint"  or  "Garden  Mint."  This  is 
the  plant  which  is  used  for  culinary  purposes  under  the  name  of 
•*  Mint "  (Bentley  &  Trimen,  Med.  plant.,  t.  202 ;  Sole,  Menth. 
Brit.,  t.  5  ;  Sowerby,  Eng.  Bot.,  t.  2424.  Figured  as  At,  verticUlata 
by  Feuill^e,  Journal  des  observationes  physiques,  etc.,  pp.  42  t.  28. 
It  has    an    erect    stem;  leaves  nearly  sessile,  ovate-lanceolate, 
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unequally  serrated,  and  are,  as  well  as  the  stems,  glabrous ;  flonl 
leaves  all  braetea-fornied,  rather  longer  than  the  whorls,  and  are, 
as  well  as  the  calyces,  hair}%  or  sometimes  glabrous;  spika 
cylindrical,  loose ;  whorls  approximate,  or  the  lower  ones  in 
distant.  This  plant  is  a  native  of  the  temperate  parts  of  Europe. 
It  is  found  at  the  Cape  of  Good  Hope  and  in  North  and  Sootk 
America,  but  was  probably  carried  thither  from  Europe.  Two 
varieties  are  described  by  Bentham,*  the  anffuslifolia  with  narrow 
leaves  and  the  crispa  with  curled  leaves. 

The  oil  of  spearmint  of  commerce  is  chiefly  derived  from 
Mentha  arjuaticay  var,  crispa,  Benth.,f  Syn.  M.  crispa,  lin. 
Spec,  p.  805.  The  leaves  of  this  variety  are  plieately  curlei 
lacerately  toothed  and  on  short  petioles.  It  is  figured  by  Xees  in 
his  "  Plantarum  in  horto  Medico."  Other  varieties  of  M.  aqu4dm 
are  the  n^imorosa  (Syn.  M,  citvata  Reichenbach)  "  Iconographia 
botanica,"  t.  977 ;  hirsvia,  Hooker's  "  Continuation  of  Curtis' 
Flora  Londinensis "  v.,  t.  166,  and  subspicata  (Syn.  M.  palnstrii 
plicata,  Keichenbach)  Iconographia  bot.,  t.  976.  The  yield  of  oil 
from  spearmint  averages  1  per  cent.,  or  nearly  25  pounds  weight 
of  oil  per  acre  per  annum.  Over  100  acres  of  it  were  formeriy 
cultivated  in  Wayne  County,  New  York  State,  but  owing  to  the 
low  prices  which  have  ruled  in  this  article  for  many  years,  the 
cultivation  in  America  has  been  totally  neglected,  and  has  been 
limited  this  year  to  little  more  than  garden  culture,  the  total  area 
of  spearmint  in  the  whole  of  Wayne  County  not  exceeding  20 
acres,  representing  an  output  of  400  lbs.  as  compared  with  568  lbs. 
in  1892 ;  1,101  lbs.  in  1891,  and  2,229  lbs.  in  1890. 

Oil  of  spearmint  has  been  examined  by  Trimble,J  and  the  result 
of  his  investigations  appears  to  confirm  those  made  by  Gladstone  as 
far  back  as  1864,§  viz.,  that  the  pure  crude  oil  consists  of  a  terpeae 
Cio  Hi,5  and  carvol  Cjo  H14  0,  which  can  be  separated  by 
fractional  distillation,  and  by  precipitating  carvol  by  means  of 
alcoholic  ammonium  sulphide.  The  result  is  a  mass  of  beautiful 
acicular  crystals,  readily  purified  by  solution  and  recrystallisation 
from  hot  alcohol,  and,  when  pure,  free  fi*om  odour,  composed  of 

*  La1)iatuin  Genera  and  Species,  p.  174. 

t  Ibid.,  p.  177. 

t  Pharmaceutical  Record,  1SS5,  pp.  291  and  312. 

§  Joum.  Cheni.  Soc 
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'lo  ^n  0)3  H.J  S.  Thia  compound  decomposed  by  animmim 
fUds  car\'o],  which  has  an  odour  resembling  spearmint,  although 
Btinct  from  it.  With  the  exception  of  the  odour  this  carvol 
^>eara  to  be  identical  with  that  from  the  oils  of  earraway,  dill 
id  nutmeg.  Oil  of  peppermint  {after  fractionating  off  the  light 
H'tion)  does  not  precipitate  menthol  when  treated  with  alcoholic 

niouium  sulphide.  After  distillingoffthe  second  fraction  from 
1  of  spearmint,  consisting  largely  of  carv(il,  there  remains  in  the 
ill  (whether  the  operation  has  been  conducted  by  direct  heat  or 
■  forcing  steam  through  the  oil),  a  thick  dark  brown  resinous 
itstance,  almost  free  from  the  odour  of  spearmint.  It  is  thought 
obable  that  a  portion  of  this  resin  is  a  natural  constituent  of 
ith  spearmint  and  peppermint  oils,  and  that  the  quantity  is 
creased  during  the  process  of  distillation  by  partial  decomposition 

the  oil. 

Bergamot  Mint,   Mentha  odorata.  Sole,  Meuth.  Brit.,  t.  9; 

Dwerby,  Eng.  Bot,  t.  1025  ;  Smith,  iu  Trans.  Linn.  Soc.,  v.,  p.  192. 

fn.  M.  aihpcrsa,  Willd.   Spec,   iiL,  p.   79 ;  jtfi  cilrdla,  Ehrhatt, 

Bitrage  sur  uaturkunde,  vii.,  p.  150.     Thia  has  long  been  known 

gai-deners  as  "  orange,"  or  "  bei^amot "  mint.     The  herb  often 

Bumcs  a  purple  colour.     The  corolla  is  handsome,  and  more  of  a 

iddish  hue  than  in  most  mints.     As  a  rule  it  is  perfectly  destitute 

hairs.     The   smoothness   of   its    flower-stalks   and    calyx  are 

(nstant  in  every  soil  and  situation.     It  is  a  native  of  England  and 

frequently  found  iu  watery  places  in  Cheshire,  in  North  Wales, 

and   near   Bedfoixi.     Its   perfume   has    been   likened   tu   that   of 

Bergamot,  or  of  Monarda  rlidyma. 


FMonarda  is  a  genus  of  herbaceous  plants  belonging  to  the 
labiate  order  and  distinguished  by  their  ringent  corolla,  the  upper 
lip  of  which  is  verj'  narrow  and  conceals  the  two  anthers.  The 
leaves  are  downy  and  variously  notched,  and  the  flowers,  which 
grow  in  whorls  and  heads,  are  made  conspicuous  by  their  coloured 
bractes.     Alt  siwciea  are  natives  of  North  America. 

M.  didyma,  called  "Oswego  Tea"  from  the  use  sometimes 
made  of  its  leaves  in  America,  bears  bright  scarlet  flowers  and 
bractes  ;  its  leaves  emit  a  very  grateful,  refreshing  odoui-  somewhat 
resembling  a  mixture  of  "  Bergamot  Mint "  and  some  species  of 
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The  essential  oil  is  very  rarely  distilled  from  the  plant  alone, 
lemon  peel  being  put  into  the  still  with  it ;  the  compound  oil  thos 
obtained  being  used  in  France  as  a  flavouring  ingredient  in  certaii 
cordials.  The  leaves  and  young  shoots  of  the  plants  were  used,  in 
combination  with  several  other  aromatics  in  the  preparation  of  the 
celebrated  " Eau  de  Melisse  des  Cannes"  In  England  it  is  nw 
little  used,  unless  for  making  a  simple  balm  tea,  which  affcmls  i 
gmteful  diluent  drink  in  fevers,  and  for  forming  a  light  agreeable 
beverage  under  the  name  of  "  balm  wine."  Anciently  it  was 
generally  recommended  in  hypochondriacal  affections,  and  br 
Paracelsus  promised  a  complete  renovation  of  man.  From  the 
fondness  of  bees  for  this  plant,  it  was  named  Apidstrum,  Mtlim, 
Melissophyllumy  and  was  directed  by  the  ancients,  among  other 
herbs,  to  be  rubbed  upon  the  hive  to  render  it  agreeable  to  the 
swarm. 

Melissa  grandiflora,  Lin.,  Sp.  827 ;  Bot.  Mag.,  t  208.  Sm 
Thymm  grandiflorus  D.  C.  Flore  Fran^iise,  iiL,  p.  562.  A  native 
of  Europe,  in  shady  woods,  possesses  the  same  odour  in  its  leaves 
as  the  common  balm.  There  is  a  variety  of  this  with  white  flowers 
and  another  with  red  flowers,  both  much  inferior  in  odour  to 
the  purple,  as  is  also  a  variety  with  variegated  leaves. 

Calamint,  or  "  Mountain  Balm."  The  name  is  derived 
from  KaXo*;,  beautiful  and  fMivda  mint,  in  reference  to  the  beauty 
of  the  plants  and  its  affinity  to  vientha,  Melissa  calamirUha,  Lin., 
Spec,  p.  827  ;  Syn.  Tht/nms  calamintha,  Smith,  Flora  Britannica. 
p.  641,  and  Sowerby,  Eng.  Bot.,  t.  1676.  Native  of  Central  and 
Southern  Europe  and  Central  Asia.  In  England  it  occasionally 
occurs  about  the  borders  of  fields,  hedge  banks  and  road  sides,  on  a 
gravelly  soil,  but  is  seldom  found  in  any  quantity  together.  The 
plant  is  from  6  inches  to  18  inches  in  height,  perennial,  flowering 
from  August  to  the  very  end  of  autunm.  Its  stems  are  herbaceous, 
branches  ascending,  villous.  Leaves  usually  an  ineh-and-a-half 
long,  petiolate,  broad-ovate,  bluntish,  serrately  crenated,  rounded 
or  truncated  at  the  base,  green  on  both  surfaces,  villous ;  raceme 
loose ;  cymes  very  loose,  subdichotomous,  few-flowered ;  calyx 
distinctly  bilabiate,  with  subulate  teeth  ;  lower  teeth  elongated ; 
corolla  more  than  twice  as  long  as  the  calyx.  The  plant  is 
remarkable  for  its  peculiar  sweet  and  fragrant  scent 
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Basil  Balm,  or  Basil  Thyme.  Melissa  Aeinos,  Benth.  Lab., 
p.  399  (from  axivo^  the  Greek  name  of  a  balsamic  plant  now  im- 
known).  This  is  an  herbaceous,  pleasantly  aromatic  annual  with 
erect  stem,  usually  procumbent  at  the  base ;  branches  usually 
purplish,  more  or  less  villous ;  leaves  ovate,  sub-serrated ;  flowers 
almost  sessile ;  whorls  distant,  6-flowered ;  lips  of  calyx  short ; 
corollas  purplish  blue,  upper  lip  entire;  lower  lobe  of  style 
flattened.  Native  of  Europe  in  cornfields.  Syn.  Thymus  Aeinos^ 
lin.,  Spec.,  826 ;  Hooker,  Continuation  of  Curtis'  Flora  Londinensis, 
i,  with  a  figure;  Sowerby,  Eng.  Bot.,  t.  411.  Aeinos  thymoides, 
Moench,  Melhodus  plantas  horti,  p.  407.  Aeinos  vulgaris,  Persoon, 
Synopsis  Plantarum,  ii.,  p.  131.  Calamintha  aivensis,  de  la  Marck, 
Flore  Fran<;aise,  ii.,  p.  394 ;  de  Lobel,  Stirpium  Icones,  i,  t.  506,  f. 
1 ;  Eivinus,  Ordo  plantarum  flore  monopetalo,  t.  43,  f.  2 ;  Morison, 
Plantarum  historia  universalis  Oxoniensis,  iii.,  p.  404 ;  sect,  ii.,  t. 
18,  fig.  1. 

Various  other,  but  less  important  species  of  Melissa  are  described 
by  Bentham  in  his  Labiatarum  genera  et  species,  and  by  Linneus 
in  Species  Plantarum. 

All  species  of  Balm  grow  in  common  garden  earth  and  are  of 
easy  culture.  The  perennial  herbaceous  kinds  are  readily  increased 
by  parting  the  roots;  the  suffruticose  species  by  cuttings,  and 
seeds  of  annual  kinds  may  be  set  in  the  open  ground. 

Cedronella. — The  herbaceous,  labiate  plant  sometimes 
incorrectly  designated  "  Balm  of  Gilead  "  is  the  Dracocqyhaium 
Canari^nse,  Lin.  (Spec,  829),  also  known  as  Cedronella  triphylla 
and  Cedronella  canai-iensis,  is  a  native  of  the  Canary  Islands.  It 
is  sometimes  met  with  in  old-fashioned  gardens,  in  the  warmest 
parts  of  England,  and  is  sometimes  cultivated  in  cool  green-houses, 
being  valued  for  the  rich  fragrance  of  its  foliage,  a  fragrance  very 
difficult  to  describe,  but  somewhat  reminding  of  lemon  leaf  and 
camphor.  The  usual  height  of  the  plant  in  England  is  from  two 
to  three  feet ;  under  favourable  conditions  of  climate  and  cultivation 
it  will  attain  five  feet.  The  stalk  of  the  plant  is  square,  tolerably 
firm,  upright,  and  much  branched.  The  leaves  are  ternate,  and 
pubescent  beneath.  The  flowers  are  formed  in  loose  terminal 
whorls,  10  to  12-flowered  ;    corolla  white  or  pale  purple. 

The  plant  is  easily  propagated  both  by  seeds  and  cuttings.    The 
finest  plants  are  obtained  from  seeds  brought  direct  from  the 
Q 
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Canaries ;  the  English-grown  seed  not  attaining  sufficient  develop- 
ment. Strong  plants  may  be  raised  from  cuttings,  and  these  forai 
healthier  plants  than  those  raised  from  English  seed. 


F  Dracocephalum  Canariensi 

(ad.  nat.) 

In  the  wild  state  the  plant  is  found  on  the  sliady  side  cf 
woods,  in  the  liyht,  loose  mould,  which  results  from  tlie  decay  of 
leaves. 

All  tlie  gi-e-cn  parts  of  the  plant  abound  in  esseutial  oil,  but  it 
does  ii')t  appear  that  this  oil  has  ever  been  distilled  in  any 
quantity,  or  in  any  way  examined. 

Dracocephalum  Moldavicum  is  an  annual  of  aboui 
15  inches  to  18  Indies  in  height,  with  small  blue  Howers,  which 
form  in  whorls  in  the  axils  of  the  Hpper  leaves.  The  leaves  an 
fragrant,  but  tlieir  fraijrance  is  of  a  much  coarser  nature  tUn 
tliat  of  D.  Canaricnse, 
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Buchu. 


Buchu  Folia,  as  described  by  the  British  Pharmacopaeia, are  the 
dried  leaves  of  Barosma  crenulcUa,  Hook ;  Barasma  betulina, 
Bartling;  and  Barosma  serrati/olia,  Willdenow. 

The  leaves  of  these  three  species  are  entirely  derived  from  the 
Cape  of  Good  Hope,  the  exports  from  Cape  Colony  amounting  to 
nearly  half  a  million  pounds  weight  annually. 

The  name  Barosina  has  been  applied  to  this  genus  of  Rviacece 
on  account  of  the  heavy,  powerful  and  penetrating  odour  that  the 
species  possess.  The  genus  is  botanically  characteristic  by  an 
equally  5-parted  calyx ;  5  oblong  petals,  10  stamens,  of  which  5 
are  sterile  and  petal-like,  alternately  with  the  5  shorter,  fertile 
stamens ;  the  style  of  the  same  length  as  the  petals  and  the  ovary 
5-lobed.  The  species  are  small  evergreen  shrubs  with  opposite  or 
alternate,  simple,  dotted,  leathery  leaves,  in  the  axils  of  which  the 
flowers  are  placed  on  stalks.  They  are  all  natives  of  the  Cape  of 
Good  Hope,  where  the  leaves  are  used  by  the  Hottentots  as  a 
perfume  ;  their  principal  use  in  Europe  and  America  is  medicinal, 
— as  a  stimulant  and  tonic,  and  in  chronic  diseases  of  the  bladder, 
the  active  properties  probably  being  dependent  on  the  powerful 
volatile  oil  which  the  leaves  contain.  The  leaves  of  all  the 
species  are  smooth,  coriaceous,  more  or  less  serrate  or  crenate  at 
their  margins,  and  marked  on  the  edges  and  especially  on  their 
under  surface  with  glands  filled  with  essential  oil.  They  have 
a  dull  greyish-green  colour,  somewhat  paler  on  their  under 
surface. 

B.  crenulata  (Hot.  Mag.,  t.  2413  ;  Loddiges,  Bot,  Cab., 
t.  290 ;  Bentley  and  Trimen,  Med.  Plant.,  t.  46 ;  Berg,  in  Bot. 
Zeitung,  1853,  t.  xii.,  figs.  A.-Q.),  grows  abundantly  in  stony, 
billy  valleys  in  the  western  parts  of  Cape  Colony,  S.  Africa, 
including  the  neighbourhood  of  Cape  Town  itself  and  the 
mountains  of  Stellenbosch  and  Worcester.  It  was  introduced 
into  England  a  century  ago  and  was  cultivated  as  an  ornamental 
plant  for  many  years,  but  does  not  appear  to  have  perfected  seed 
here;  being  also  difficult  to  propagate  by  cuttings  it  has  now 
almost  disappeared.  The  leaves  of  this  species  vary  in  shape  and 
size  in  different  commercial  samples,  but  are  of  the  kind  sometimes 
distinguished  as  ovate-oblong  Buchu, 
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B.  betulina  (Lodd.  Bot.  Cab.,  t.  404,  copied  in  Stepbeoson  aoil 
Churchill,  t  121,  and  WoodvUle.  Bentley  and  Trimen  Med 
Plant.,  t.  45)  grows  in  mountainous  places  in  the  district  of 
Clanwilliam,  North  of  Cape  Town,  and  some  other  parts  of  tbe 
vest  of  Cape  Colony.  In  it«  extreme  forms  it  can  be  readily 
distinguished  from  B.  crenulata  by  its  small  rigid  cuniate  leaves 
with  their  blunt  re-curved  apex  and  cartilaginous  margins  set  with 


BUCIIU  LEAVES 

.-Bn™.n.n  brlulivn. 


lar;je  upreadiug  denticulationH,  Imt  plants  occur  which  it  is  ditticiilc 
to  place  in  either  8]>eciea.  The  leaves  of  B.  betulhm  are  generally 
less  esteeuieil  than  those  of  the  other  two  spceica  here  named  ami 
are  of  less  coninieroial  value. 

The  leaves  of  B.  betulina  are  shorter  than  the  other  at>ecies,  ami 
fn»ni  this  circumstance  are  known  in  comnicrce  as  short  Suchn,  nr 
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from  their  more  usual  shape  they  have  been  distinguished  as 
obovcUe  Buchu.  In  the  British  Pharmacopseia  they  are  briefly 
described  as  follows : — About  three-quarters  of  an  inch  long, 
coriaceous,  obovate,  with  a  recurved  truncated  apex  and  sharp 
cartilaginous  spreading  teeth. 

B.  serratifolia  (Bot.  Mag.,  t.  456;  Bentley  &  Trimen,  Med. 
Plant.,  t.  47),  grows  in  the  districts  of  George  and  Swellendam,  to 
the  east  of  Cape  Town,  in  damp  situations  on  the  mountain  sides. 
It  forms  a  neater  bush  than  the  other  species.  It  is  readily 
distinguished  by  the  shape  of  its  leaves. 

The  leaves  of  Empleurum  semdatuniy  Ait.,  a  small  shrubby 
plant  of  the  same  Natural  Order  (Rutacese),  and  inhabiting  the 
same  district  as  Barosma,  are  not  unfrequently  substituted  for  the 
true  leaf,  and  sold  as  Buchu,  but  it  is  much  longer  and  narrower, 
with  the  sides  parallel,  the  denticulations  coarser,  and  the  apex 
much  more  acute;  also  they  are  of  different  odour,  and  terminate  in 
an  acute  point  without  an  oil-gland,  whereas  the  leaves  of  Barosma 
serrcUi/olia  are  blunt  or  somewhat  truncate,  and  always  pix)vided 
with  an  oil-gland  at  the  apex. 

The  leaves  of  B,  serratifolia  are  not  so  liable  to  variation  in  size 
and  shape  as  are  those  of  B,  crentUata  From  their  length  they 
are  known  in  commerce  as  long  Buchu.  In  the  British 
Pharmacopeia  their  characters  are  given  as  follows : — "  From  an 
inch  to  an  inch-and-a-half  long,  linear-lanceolate,  tapering  at  each 
end,  sharply  and  finely  serrated,  3-nerved."  From  the  shape  of 
the  leaves  this  kind  of  Buchu  is  sometimes  designated  as  linear- 
lanceolate  Buchu, 

The  yield  of  essential  oil  from  Barosma  hetuiina  has  been  found 
by  Schimmel  &  Co.  to  be  2  per  cent.,*  "  which,  even  at  the  normal 
temperature,  was  quite  filled  with  crystals  of  BiosphenoL" 

The  yield  from  B.  serratifolia  was  1  per  cent,  sp.  gr.,  0944, 
which,  even  during  the  severe  cold  of  the  winter,  separated  only  a 
very  little  crystalline  Diosphenol,  and  by  treatment  with  lye  only 
small  quantities  of  this  body  could  be  further  extracted  from  it. 

The  researches  of  Professor  Fliickiger  on  the  essential  oil  of 
Buchu  leavesf  resulted,  briefly,  as  follows : — On  submitting  35 

•  Bericht.,  April,  1891. 

t  Paper  read  at  British  Pharmaceutical  Conference,  Aug.,  1880. 
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kilos  of  leaves  of  Barosma  betulina  to  distillation,  180  grams,  of 
essential  oil  (a  little  more  than  ^  per  cent.)  was  obtained.  On 
exposing  this  oil  in  thin  layers  to  spontaneous  evaporation,  cijstab 
of  "  Barosma  camphor  "  make  their  appearance.  To  this  substance 
the  name  Diosphenol  has  been  given,  in  allusion  to  "  Diosma"  the 
original  Linnean  name  bestowed  on  the  Buchu  plants. 

The  crystals  can  be  extracted  from  the  essential  oil  hj  means  of 
caustic  lye.  The  oil  repeatedly  shaken  with  an  equal  volume  of 
soda  lye,  sp.  gr.  1*14,  forms  a  yellowish  turbid  mixture,  soon 
separating  into  two  clear  layers  (A  and  B).  The  heavier  layer  (A) 
then  displays  a  l)right  red  colour ;  it  should  be  washed  several 
times  with  ether,  in  order  to  remove  that  portion  of  the  oil  which 
is  simply  dissolved  in,  but  not  combined  with  the  alkaline  liquiA 
One  volume  of  the  washed  portion  (A)  is  then  dissolved  in  four 
volumes  of  alcohol,  sp.  gr.  083,  and  neutiulised  with  an  acid,  either 
sulphuric,  acetic  or  carbonic,  when  an  oily  layer  separates.  In  a 
couple  of  hours,  or  sooner,  it  concretes  and  affords  a  crystallised 
mass  of  diosphenol.  The  upper  lighter  layer  (B)  on  being 
extracted  repeatedly  with  wann  water  further  affords  a  small 
amount  of  diosphenol.  The  crude  oil,  as  obtained  from  Barosma 
betulina,  yields  nearly  one-fifth  of  its  weight  of  the  j^henol. 

A  mixture  of  one  volume  of  alcohol  0*83,  and  five  volumes  of 
ether,  is  a  good  solvent  for  re-crystallising  the  diosphenol :  by 
gently  warniiug  the  crude  crystals  with  three  times  their  weight 
of  the  mixture,  they  dissolve,  and  on  cooling  afford  pure  cr)'stals. 

The  results  of  two  elementary  analyses  of  the  crystals  were  as 
follows : — 

I. — 0-223G  gram,  of  diosphenol  gave  COo :    0*5752  gram.  = 

0-1569  C  and  OH^ :  0-1910  gram.  =  0*0212  H. 
II. — 0*2236  gram,  of  diosjihenol  gave  CO.,  :    0*5758  gnmi.  = 
0*1570  C  and  Oil.  :  0*1946  gram.  =  0*0216  H. 

From  these  figures  the  formula  C^i  H^o  0^  may  be  calculated, 
thus : — 

Found. 
I.  II. 

7017  per  cent.  ...  70*21  per  cent. 
9*48       ,.  ...     9*69 


14  C  ... 

22  H  ... 

3  0  ... 

168  ... 

~J~J        ... 

48  ... 

70-58  .. 
9-24  .. 
2018 

238  100*00 


,,  ...  V     vr.'  „ 


* 


This  result  disagrees  with  that  arrived  at  by  Spica  ( Amer.  Joum.  Phann., 
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Diosphenol  usually  forms  acicular  crystals ;  by  slow  crystallis- 
ation somewhat  larger,  well  defined  crystals  were  obtained  which 
were  crystallographically  examined  in  Professor  Groth's  laboratory 
by  Dr.  A.  Cathrein,  and  found  to  belong  to  the  monosymmetrical 
(monoclinic)  system.  (A  diagram  of  the  form  of  crystal  and 
measurements  of  the  angles  of  the  faces  are  given  in  Pharm. 
Journ.  [3],  xi.  p.  219). 

The  crystals  of  diosphenol  melt  at  83^  C,  and  boil  at  233^  C, 
but  cannot  be  distilled  by  the  usual  method  without  sufifering 
partial  decomposition.  The  solidifying  point  after  fusion  is  50^  C. 
By  subliming  diosphenol  in  the  temperature  of  a  steam-bath,  thin 
prisms,  two  inches  long,  are  easily  to  be  obtained.  It  is  readily 
soluble  in  alcohol  of  sp.  gr.  0*83,  less  so  in  ether,  but  very  sparingly 
in  water.  The  aqueous  solution  in  boiling  water  on  cooling  affords 
small  acicular  crystals.  The  solutions  are  perfectly  neutral,  and 
on  addition  of  an  alcoholic  solution  of  ferric  chloride  assume  a 
dark  coloration  of  dingy  green.  The  crude  oil,  as  well  as  the 
water  distilled  from  buchu  leaves,  exhibits  the  same  behaviour. 

Diosphenol  has  a  slightly  aromatic  odour  and  taste, "  sui  generis^* 
by  no  means  reminding  of  buchu  leaves,  but  rather  of  mint.  It  is 
soluble  in  concentrated  sulphuric  acid,  but  without  forming  a 
crystallisable  compound;  on  saturating  the  brown  solution  thus 
obtained  with  carbonate  of  baryum  and  duly  concentrating  the 
filtrate,  only  a  small  quantity  of  uncrystallisable  barium  salt  is 
obtainable. 

Diosphenol  is  also  readily  dissolved  by  caustic  lye,  but  it  is  not 
decomposed  by  the  carbonates ;  by  carbonic  acid  on  the  other 
hand,  it  is  precipitated  from  its  solution  in  potash,  soda,  or 
hydroxide  of  barium.  In  50  parts  of  the  latter  (Ba  (0H)2  +  8 
OH  2  in  twenty  parts  of  water)  diosphenol  dissolves  very  slowly. 
By  allowing  such  a  solution  to  evaporate  slowly  over  lumps  of 
potash,  no  well-defined  barium  compound  of  diosphenol  could  be 
obtained,  crj'stals  of  the  pure  phenol  even  gradually  making  their 
appearance  on  the  sides  of  the  beaker.  Neither  could  solid 
potassium  or  sodium  compounds  be  prepared.  (In  the  opinion  of 
Professor  Fliickiger  these  experiments  show  that  the  substance 

Oct.,  1886,  and  Pharm.  Journ.  [3],  xvii.,  p.  547),  who  calls  this  sabstance  an 
"oxycamphor  *'  of  the  composition  Cio  ^le  ^a*  ^^^  ^^  ^^^  evidently  made  a 
mistake  in  his  figures. 
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under  notice  belongs  to  the  class  of  phenols,  although  its  action 
on  sulphuric  acid  and  the  hydroxides  of  potassium,  sodium  and 
barium,  is  less  manifest  than  with  many  other  substances  of  the 
phenol  class.  Professor  Atfield,  commenting  on  this  opinicm, 
noticed  that  Professor  Fllickiger  had  used  solutions  in  alkalies, 
and  it  was  not  very  easy  to  get  perfectly  definite  compoundB 
which  would  stand  evaporation  by  putting  carbolic  acid  into 
alkaline  solutions;  but  if  carboUc  acid  were  mixed  with  the 
strong  alkali,  fusion  was  effected,  and  it  was  quite  possible  that  if 
this  phenol  were  mixed  with  its  equivalent  proportion  of  soliii 
alkali  a  compound  must  be  produced.) 

As  to  the  other  constituents  of  buchu  oU,  the  portion  which 
had  been  exhausted  with  caustic  lye  was  again  shaken  with  the 
same,  when  it  was  entirely  dissolved,  but  immediately  separated 
on  addition  of  much  water.  This  oil,  washed  with  water  and 
dehydrated  with  powdered  chloride  of  calcium,  was  distilled. 
Very  little  passed  until  205^  C.  (401^  F.)  was  reached.  The  main 
portion  came  over  between  205^  and  210^  C,  a  small  amount  only 
was  collected  above  the  latter  boiling  point.  All  the  various 
fractions  of  the  oil  assumed  a  green  coloration  when  mixed  with 
aqueous  or  alcoholic  perchloride  of  iron.  The  oil  boiling  between 
205^  and  210^  C,  is  remarkable  on  account  of  its  odour,  which 
agrees  very  nearly  with  that  of  peppermiiit.  This  oil  is  devoid  of 
rotatory  power ;  submitted  to  elementary  analysis,  0'1942  granL 
of  it  gave  CO^  :  05528  gram.  =  01508  C.  and  OH^  :  02064 
gram.  =  0-0229H.,  that  is  to  say  776  per  cent.  C.  and  11*79  per 
cent.  H.  The  formula  CioHiaO  requires  77920  and  11*69  per 
cent.  H.  The  main  portion  of  the  buchu  oil,  after  the  extraction 
of  the  phenol,  is  thus  shown  to  consist  of  one  of  the  numerous 
modifications  of  the  molecule  CioHigO.  From  some  experiments 
with  the  crude  oil  of  buchu,  instituted  by  Dr.  Power,  it  would 
appear  that  the  compound  CjoHigO  is  contained  in  the  oil  in  the 
form  of  a  compound  ether. 


Chamomile. 

Although  of  no  value  as  an  ingredient  in  perfumes  and  flavours, 
Chamomile  yields  an  essential  oil,  which  is  interesting  on  account 
of  its  chemical   constitution.      The   common   chamomile   is  the 
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^,  ^nthemis  nobilis,  Tragus,  a  perennial  plant  indigenous  to  the  South 
».!  <rf  England,  and*  was  first  called  "  Roman  Chamomile  "  by 
a  Csmerarius.  Two  kinds  of  this  plant  are  distinguished  (both 
:3  cultivated  in  England),  the  single  and  the  double.  The  single 
■Bi  jBowers  are  usually  preferred,  on  account  of  their  having  the  largest 
i  yellow  discs,  in  which  the  oil  chiefly  resides;  the  single  wild 
i^i  chamomile  is  also  preferred  for  medicinal  purposes,  as  it  contains 
£t  a  greater  quantity  of  the  bitter  principle.  The  flowers  usually 
^  found  in  the  shops  are  the  "  double  "  or  cultivated  sort ;  in  these 
r-^  all  or  most  of  the  yellow  tubular  central  florets  have  developed 
into  white  strap-shaped  ones.  These  flowers  are  consequently 
_^  whiter,  larger  and  more  showy,  but  they  are  less  odoriferous  and 
^  of  less  value  medicinally.  The  single  variety  is  apt  to  become 
_.  double  by  cultivation.  The  cultivation  is  carried  on  in  England 
"I    and  in  Belgium. 

~_^  English  chamomile  flowers  are  said  to  yield  on  average,  about  a 
^  half  per  cent,  of  essential  oil,  which,  when  fresh,  is  pale  blue,  but 
^  becomes  brownish  by  keeping.  Dr.  Muter  considers  that "  this  oil 
^    may  be  viewed  as  a  mixture  of  butylic  and  amylic  angelate  and 

valerate.      These  bodies  are  easily  decomposed  by  the  action  of 

potassium  hydrate,  forming  potassium  angelate." 

In  practice  the  oil  is  distilled  from  the  entire  plant. 

In  Germany,  the  plant  known  as  "Common  chamomile  " 
is  the  Matricaria  chamomilla,  "  Corn  Feverfew,"  which  differs  in 
appearance  from  "  Roman  chamomile  "  in  that  the  flower  heads  are 
single,  not  bitter,  and  the  receptacle  is  very  conical,  hollow  and 
devoid  of  scales.  Also  its  flowers  grow  on  longer  stalks,  its  leaves 
are  more  linear  and  not  so  numerous. 

The  oil  of  chamomile  of  the  shops  is  generally  derived  from 
abroad,  and  is  to  a  great  extent  produced  from  Matrica)Ha 
ehamomilla  grown  in  Hungary.  It  flowers  from  May  to  August 
and  sometimes  even  till  October.  The  flowers,  on  being  bruised, 
amell  somewhat  like  the  true  Chamomile,  but  not  so  pleasant.  The 
aeeds  of  the  Anthemis  are  broad  and  truncated  at  the  top,  wrinkled 
and  of  a  deep  brown  colour ;  those  of  the  Matricaria  are  much 
amaller,  paler,  and  different  in  shape.  The  essential  oil  of  Matricaia 
thamamUla  has  been  found  to  contain  Caprinic  acid,  C^q  Hoq  ^2* 
^hich  is  colourless,  smells  strongly  of  chamomile  and  boils  at  150-'^ 

•  Sowerby,  Eng.  Bot.,  t.  980. 
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163^  C,  also  TrkhamomUloly  C^^  H^g  O3.  This  last  is  the  deep 
blue,  viscid  portion  of  the  distillate ;  it  has  a  very  mild  odour,  b(A 
at  270^-300^  C,  and  forms  a  deep  indigo-blue  vapour.*  This  bodf 
also  occurs,  together  with  absinthol,C^Q  H^^  O,  boiling  at  195*^0, 
in  the  essential  oil  of  wormwood  (Artemisia  absinthuTn),^  in  the  oil 
of  Pilchuriui  beansj  and  in  the  oil  obtained  by  the  dry  distillaiioi 
of  Galbanum. 

The  "  (.'ommon  Feverfew,"  Matricaria  Partfienivni,^  also  called 
Prycthrum  Parthenium  and  Chrysantkevutiii  Parthenium,  is  a 
much  stronger  plant  than  the  last,  the  leaves  are  much  more  cul 
and  lobed  like  the  oak.  Its  leaves  are  of  a  very  bright  green.  Itt 
flower  heads  have  flat  or  only  slightly  convex  receptacles  and  lU 
the  florets  ligulate.  The  scales  on  the  receptacle  are  nol 
membranous.  All  parts  of  the  plant  have  a  strong  unpleasant 
smell  and  bitter  taste. 

Anthemis  cotuhi\\  is  a  common  weed  in  the  South  of  England, 
where  it  is  called  "  Stinkinj^  May-weed,**  on  account  of  its  in- 
tolerably disagreeable  odour.  Its  leaves  differ  from  those  of  the 
true  Chamomile  {A.  iwhilis)  in  being  quite  smooth,  not  downy.  The 
essential  oil  contained  in  the  glands  with  which  the  surface  of  this 
plant  is  covered  causes  swelling  of  the  hands  of  persons  employed 
to  pull  the  plant  up  as  a  weed. 


Tansy. 

Tanacetum  vulgare,  Woodville,  Med.  Bot.,  t.  115.     Tamct- 

turn  is  a  genus  of  perennials  belonging  to  the  tribe  Corymbifent, 
and  allied  both  in  characters  and  properties  to  Artanisiit. 

T.  vuUjare,  the  common  Tansy,  is  an  herbaceous  plant,  native  of 
England,  found  sometimes  in  moist  pastures  and  sometimes  where 
the  laud  is  very  dry,  e\en  thriving  in  a  chalky  soil.  In  a  deep 
rich  soil  it  attains  a  heiglit  of  nearly  two  feet,  but  on  calcareous 
soil  is    more   stunted   (and    the   odour   less   rank).      Its  root  is 

*  Kachler  in  Ber.  Deutsche.  Clieiii.  Ge.s.,  iv.,  p.  36. 
+  Ann.  Cheni.  Pliarni.,  clxx.,  p.  290. 
X  Jaliresber.  Clieni.,  1853,  p.  514. 
§  Sower]»y,  Eng.  Bot.,  t.  1231. 
II  Sowcrby,  Eng.  Bot.,  t.  1772. 
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rperennial,  long,  creeping  and  fibrous ;  the  stem  is  strong  and  tough, 

:  often  reddish,  branched  towards  the  top,  smooth  and  bearing  many 

:*  leaves  ;    the   leaves  are  doubly  pinnated  and    deeply  serrated. 

:  There  is  a  variety  with  curled  leaves  {T.  mdgare  var.foliis  crispis), 

;  which  are  considered  to  be  even  more  aromatic  than  the  ordinary 

.  Bort.     The  flowers  are  bright  pale  yellow  and  form  in  terminal 

corymbs  with  button-like  heads.      All  parts   of  the  plant  are 

Btrongly  aromatic  and  on  being  distilled  with  water  rapidly  yield 

•  their  powerful  essential  oil.     This  oil  merits  a  great  deal  more 

attention  than  is  now  given  to  it,  and  might  well  enter  into  the 

composition  of  toilet  vinegars  and  perfumed  salts.     The  yield  is 

estimated  at  0*15  to  0*25  per  cent.      An  excellent  test  for   the 

purity  of  this  oil  is  its  solubility  in  70  per  cent,  alcohol ;  thus,  an 

oil  of  undoubted  purity,  having  a  sp.  gr.  of  0*926  at  15^  C.  forms 

a  perfectly  clear  solution  with  three  times  its  volume  of  70  per 

cent,  alcohol.     Schimmel  &  Co.  have  previously  observed  the  sp. 

gr.  of  French  oil  to  be  0*927,  and  that  of  German  oil  0*930. 

It  is  grown  commercially  for  distillation  in  Wayne  County. 

A  species  now  much  in  demand  is  Tanacetum  halsamita,  Lin. ; 
having  a  more  mint-like  odour;  this  is  generally  cultivated  in 
gardens  in  France. 

Oil  of  Tansy  was  first  investigated  to  any  extent  by  Bruylants.* 

According  to  this  authority  it  contains  an  aldehyde  CioHigO, 
which,  with  bisulphite  of  sodium  forms  a  cr}'8talline  compound, 
and  to  which  he  gave  the  name  Tanacetylhydrinc.     Semmlerf  has 
investigated    this    body    thoroughly    and    obtained    exceedingly 
interesting  results.     He  names  it  Tanacetone  (a  methyl-Ketone), 
and  reports  that  under  a  13  m.  m.  pressure  it  boils  at  84^*5  C, 
and  that  it  possesses  an  optical  rotation  of  +  38^  30'  in  a  200 
HL  m.  column.   Nascent  hydrogen  (generated  from  sodium)  reduces 
it  to  TanacctyUalcohol  CjoHigO,  boiling  point  92^*5  C.  at  13  m.  m. 
pressure.     This   latter,   like  the  tanacetone,  is  a  saturated  com- 
pound.    Bromine  acts  upon  it  by  substitution  and  not  by  addition. 
With  hydroxylamine,  tanacetone  forms  an  oxime,  C,oHi8  NOH, 
which  boils  at  125^-136^  C.     With  acetic  anhydride  it  does  not 
form  a  nitrite,  but  an  acetyl  derivative.     By  the  action  of  dilute 

*  Joorn.  de  Pharm.  and  de  Chim.,  Nov.,  1887,  p.  393. 

f  Ber.  Deatsch.  Chem.  Ges.,  xxv.,  pp.  3343,  3352  and  3513. 
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sulphuric    acid    in    alcoholic    solution,     Tanacetoxime    yields  i 
Cymidine 


CH3    4 


N 


C«H,  NH,     « 
C3H,    1 


which 


by  oxidation  with  nitrous  acid  yields  Carvacrol,  CjoHnOl 
By  reducing  tanacetoxime  with  sodium,  Tanacetylamiru,  C^oHi: 
NHgjis  produced,  and  dry  distillation  of  the  hydrochlorate  of 
this   base   yields    Taruicetene,   CioHj^. 

According  to  Semmler,  tanacetone  also  occurs  in  other  essentiil 
oils,  such  as  Sage  oil  (Salvia  officinalis,  L.),  Wormwood  oil  and 
Thuja  oil  (Thuja  occiderUalis.) 

Another  essential  oil,  resembling  in  odour  that  of  Tansy,  b 
obtained  from  Achillea  coronoplfolia,  Willdenow,*  this  is 
called  the  Buck's-horn  leaved  Achillea,  an  evergreen,  herbacdons 
plant,  native  of  the  Levant.  This  oil  is  describedf  as  being  of  1 
deep  l)lue  colour,  thin  consistency  and  sp.  gr.  0-924  at  15^  C. 

An  oil  which  in  odour  strongly  resembles  that  of  Tansy.is  obtained 
in  Spain  from  the  dried  flower  racemes  and  fresh  young  shootB  ol 
Artemisia  Barellieri  and  might  probably  be  used  as  a  sub- 
stitute for  oil  of  wormwood.  Its  sp.  gr.  at  15^  C.  is  reported  to  be 
0-923  and  its  boiling  point  between  180^  and  210^  C. 

Oil  of  Artemisia  Hispanica  distilled  from  young  shoots* is 
considered  to  resemble  Wild  Fennel  in  odour.  Both  this  and  the 
oil  of  A.  Bcrellieri  are  said  to  be  used  in  the  manufacture  of 
'*  Algerian  Absinthe." 

As  regards  the  "Absinthe"  business,  doubtless  the  common  Worm- 
wood, Artemisia  Absinthium  is  a  very  important  ingredient 
The  plant  is  found  wild  in  some  parts  of  great  Britain,  and  is  here 
cultivated  to  a  small  extent.  The  main  centres  of  cultivation  are 
the  United  States,  Russia,  Algeria,  Corsicii,  and  Spain.  Preference 
is  given  to  the  Spanish  and  Algerian  oils. 

In  America  the  acreage  under  cultivation  of  this  plant  has  been 
considerably  reduced.  The  yield  of  oil  for  1893  is  estimated  M 
follows  (at  the  rate  of  30  lbs.  per  acre) : — 

*  Tractatus  de  Achilleis  et  Tanaceto,  t.  i.,  f.  2. 
+  Schiniinel,  Bericht.,  April,  1893. 
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Production  in  Wayne  County  (N.  Y.)  200  lbs. 

„  in  other  parts  of  the  State  of  New  York    200    „ 

„  in  the  State  of  Wisconsin  400    „ 

Michigan    220    „ 

„  „  „       Nebraska    80    „ 


1100 
Stocks  on  hand     .  800 


1900 


Against  3262  lbs.  in  1892 
4700  „  1891 
3245      „      1890 

The  sp.  gr.  of  the  oil  is  0*925  to  0950  at  15^  C. 

Besides  the  volatile  oil,  the  plants  of  this  genus  possess  an 
ictive  bitter  principle,  absinthine. 

The  genus  Artemisia  is  widely  distributed  over  the  temperate 
•nd  warmer  temperate  regions  of   the  globe  and  most  of  the 
9fmea  are  remarkable  for  their  strong  odour  and  bitter  taste. 
In  this  country  three  or  four  species  grow  wild.     In  certain  of 
the  Western   States  of   North  America,  as   Utah,  Texas,  New 
Mexico,  are    large    tracts    almost    entirely    destitute    of    other 
vegetation   than   that  afiforded    by  certain    kinds   of  Artemisia, 
which  cover  vast  plains,  and  give  them  an  universal  greyish-green 
hue.    The  plants  are  known  under  various  names  by  the  trappers, 
who  find  the  gnarled  and  interlacing  branches  an  almost  insur- 
mountable barrier  to  man  and  horse.     The  plants  moreover  are  of 
no  value  as  forage ;  the  few  wild  animals  that  feed  on  them  are 
nid  to  have  their  flesh  rendered  of  a  bitter  taste  in  consequence. 
The   Artemisias  also  abound  in  the  arid  soil   of  the  Tartarian 
Steppes,  and  in  other  similar  situations. 

The  flower-stalks  and  heads  of  sti^eral  species  of  Artemisia  are 
old  by  herbalists  under  the  name  of  "  Wormseed " ;  they  are 
hiefly  imported  from  the  Levant  and  are  the  produce  of  plants 
jowing  in  Syria,  Persia,  and  Barbary.  Others  imported  from 
ndia  are  employed  as  vermifuges. 
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Messrs.  Schiiniael  &  Co.,  have  obtained  a  distillate  fnn 
Artemisia  glacialis,  "Mountain  Wormwood,"  known  in  coa- 
merce  as  "  Genepi  des  Alpes."  One  hundred  kilos  of  the  herb 
yielded  250  grains  of  an  essential  oil  of  sp.  gr.  0*964  at  20^  C,  which 
solidified  to  the  consistence  of  butter  at  0^  C,  in  consequence  of  it 
contiiining  a  fat  acid  melting  at  61°  C.  The  boiling  point  of  the 
oil  was  between  195°  and  310°  C.  It  had  an  unusually  pt)werfol 
aromatic  odour,  and  it  is  thought  it  may  be  suitable  for  making 
"  Benedictine  "  and  "  Chartreuse,"  for  which  purpose  the  herb  is 
said  to  be  used  in  France. 

Artemisia  Dracunculus,  or  "Tarrag^on"  is  a  native  of 
Siberia,  and  cultivated  in  Europe.  It  is  raised  from  seeds  and  is 
of  the  easiest  culture,  but,  like  the  rest  of  the  species,  it  dislikes  a 
wet  soil.  It  differs  from  the  majority  of  the  species  in  that  its 
leaves  are  undivided  ;  they  are  narrow  and  lance-shaped,  of  a  bright 
gn»en  colour  and  possess  a  peculiar  aromatic  taste  without  the 
characteristic  bitterness  of  the  genus.  Tlie  leaves  and  points  of 
the  shoots  are  used  as  an  ingredient  in  pickles,  and  in  France  under 
the  name  "  Estragon  "  for  numy  culinary  purposes.  The  odour  and 
taste  of  its  essential  oil  is8(miething  like  that  of  Anise  bark,  a  fact 
which  is  ascribed  to  the  presence  of  Methyl-chavicol  in  both  oik  a 
body  which  yields  anisic  acid  on  oxidation. 

The  yield  of  volatile  oil  from  Artemisia  Dracunculus  is  estimated 
at  0-25  to  0-55  per  cent.,  and  its  sp.  gr.  0-92  to  0*96  at  15*"^  ('. 

Messrs.  Schinnnel  &  Co.,  of  Leipzig,  are  now  for  the  first  time  in 

a  position  to  supply  Tarragon  oil  of  their  own  distillation  fwm 

their  own  ])lants,  the  cultivation  of  which  is  now  establishcil  by 

that  firm  on  a  large  scale.     According  to  their  Report  of  Octolw, 

1S9:>,  the  product  was  distilled  at  three  different  periods  during 

the  summer  and  autumn  of  this  year,  the  resulting  oils  being  of 

excpiisite  quality.    The  oils  obtained  at  these  three  different  peri«xb 

wcTC    examincMl    as    regards   their   physical   qualities,    with  the 

following  result : — 

Sp.  gr.  at  15^  C.  0-92;> :  Optical  rotation  +  5^"  15'  in  100  ni.m.  tul* 

0-9:52:  „  +  8°  10' 

OOOG ;  „  +  5^^  45 

whereas  two  commercial  samples  from  different  sources  gave  the 

ft  allowing  results  : — 

Sp.  gr.  at  15°  C.  0i)44  ;  Optical  rotaticm-f  2°  50'  in  100  m.m.  tute   i 

0-935 ;  „  +  2^^  32' 
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^-  Artemisia  abrotanum,  "  Southern  -  wood  "  (Garde-robe, 
^.French)  is  a  native  of  the  south  of  Europe,  and  to  some  extent 
;  ealtivated.  It  is  a  familiar  garden  plant  in  England  and  is  known 
,  to  country  people  as  "Old  Man."  Its  finely  divided  greyish- 
^^  green  leaves  have  a  fragrant,  refreshing  odour  and  by  distillation 
„  jield  a  small  quantity  of  essential  oil. 


Eucalyptus. 

The  majority  of  the  species  of  this  genus  of  Myrtaceoe,  numbering 
over  140,  are  natives  of  Australia  and  Tasmania,  where  they  form 
,  characteristic  features  in  the  scenery  of  those  countries.  A  few 
occur  in  New  Zealand  and  in  some  of  the  islands  of  the  Indian 
Archipelago.  Most  of  them  are  large  trees.  They  are  distributed 
throughout  all  parts  of  the  Australian  continent,  forming  extensive 
forests,  and  are  there  generally  known  by  the  name  of  "  Gum 
Trees  "  (by  reason  of  the  quantity  of  gum  which  exudes  from  their 
trunks),  and  are  locally  distinguished  by  characters  observable  in 
the  bark,  which,  in  some  of  the  species  is  fibrous  or  stringy,  in 
others  hard  and  fissured,  whilst  sometimes  it  presents  a  smooth  and 
polished  surface,  and  occasionally  it  scales  off  in  flakes.  The 
botanical  determination  of  the  species  is  often  difficult,  owing  to 
the  close  similarity  of  their  floral  structure,  as  well  as  to  the 
various  forms  sometimes  assumed  by  the  foliage  on  different 
portions  of  the  same  tree,  and  the  widely  different  appearances 
assumed  by  individual  trees  at  different  periods  of  growth.  Maiden, 
in  a  valuable  paper  on  "  Medicinal  plants  indigenous  to  New  South 
Wales,*  says : — "  It  is  very  difficult  to  trace  to  individual  species 
the  properties  ascribed  to  Eucalyptus  and  its  products.  Eucalyptus 
is  a  name  very  loosely  used  by  many  people,  who  forget  that  this 
large  genus  comprises  (in  Baron  Mueller's  "  Census  ")  no  less  than 
134  species  (while  a  fresh  one  is  continually  discovered),  and  some 
of  these  have  varieties  so  well  marked  as  to  be  classed  us  distinct 
species  by  some  authors.  It  should  not  be  lost  sight  of  that  in 
this  vast  genus  the  properties  of  different  species  are  frequently 
very  different,  so  that  to  describeaproduct  as  simply  "Eucalyptus" 
is  but  a  bald  description,  and  one  likely  to  lead  to  great  confusion. 
There  is  some  excuse  for  this,  however,  as  Eucalyptus  products 

♦  Proc.  of  Linnean  Soc.  of  New  South  Wales,  28th  Mar.,  1888. 
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have  only  been  brought  under  notice  during  the  past  quarter  <rf  i 
century ;  and  some  allowance  must  be  made  to  outsiders  in  respect 
to  their  references  to  a  genus  so  imperftxtly  known  to  Australim 
themselvca.  The  leaves  and  flowers  are  usually  far  removed  km 
the  ground  (especially  the  flowers),  and  some  apparatus  not  usuaDr 
possessed  by  pedestrians,  must  be  used  to  obtain  the  latter.  Ther 
are  tlierefore  comparatively  unfamiliar ;  this  is  doubtless  partly 
the  rciison  why  they  are  not  better  known."* 

As  trees,  the  eucalypti  are  chiefly  remarkable  for  their  rapid 
growth,  some  attaining  an  immense  height,  and  havin*;  pro- 
portionately thick  trunks  ;  one  specimen  in  Victoria,  a  fallen  one, 
was  found  to  measure  480  feet  in  length,  and  specimens  of  £ 
ohliqua  (the  "  String-bark ")  have  been  felled  in  Tasmania,  the 
trunks  of  which  measured  300  feet  in  height,  and  100  feet  in 
circumference  a  yard  from  the  ground.  A  plank  of  the  "  Swamp 
gum "  tree  forwarded  to  the  Inteniational  Exhibition  of  1863, 
measured  2.*)0  feet  in  length.f 

The   leaves  of   many   of    the  species  are   of  a  thick  leathery 
texture,  always  quite  entire,  very  variable  in  shape;   in  yonnjr 
plants    they    are    always   opposite,   but   they   generally   become 
alternate  as  the  plant  gets  older,  and  their  stalks  then  acquire  a 
peculiar   twist,  so   that    the   leaves   present   their   edges   to  the 
branches.     The  llowers  grow  from  the  angles  between  the  leaves 
and  stem,  anil  and  are  either  solitary  or  in  clusters.     The  calyi 
is  hard  and  woody  and  separates  into  two  pieces,  the  upper  of 
which  resembles  a  lid  or  cover,  and  falls  away  in  a  single  piece 
when  the  ilower  oi)ens,  carrying  along  with  it  the  corolla,  which 
is  intimately  coml)ined  with  it,  while  the  lower  piece  is  persistent, 
and  bears  the  verv  numerous  stamens  which  form  a  fringe  round  its 
summit.     The  fruit  is  closely  enveloped  in  the  woody  calyx. 

*  The  task  of  identification  has,  however,  been  greatly  lessened  by  Voo. 
Mueller's  researches,  publishe<l  in  his  very  valuable  illustrated  momnrnph* 
entitled  *'  Eucalyptographia." 

+  For  ]>articulars  as  to  the  strengtli  of  the  timber  of  these  gum  tree*,  «• 
Gardeners'  Chronicle,  1862,  p.  571  ;  the  timber  yielded  by  some  of  the  speciet, 
notably  that  of  E.  fjlobulus^  E.  niarginatn  (**Jarrah"  or  Mahogany  of  Soutk 
West  Australia)  and  E,  robvata  (*  Ked-gimi  "  of  South  Australia)  is  extremelj 
valuable,  not  only  on  account  of  its  strengtli,  but  by  reason  of  its  darability 
under  water  and  its  immunity  fn>m  attacks  by  white  ants. 
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Eucalyptus  globulus  was  discovered  in  1792  by  Labillardi^re 
n  Tasmania,  and  was  introduced  into  Europe  in  1856  by  Eamel, 
who  was  the  first  observer  of  the  beneficial  effects  produced 
by  this  tree  when  planted  in  malarious  districts,  also  of  its 
wonderful  rapidity  of  growth,  and  it  was  due  to  his  efforts  that 
the  tree  soon  acquired  a  great  reputation.  It  requires  about  the 
same  temperature  as  the  orange.  Its  power  of  draining  or  drying 
marshy  land,  indicated  by  Eamel,  has  been  abundantly  proved, 
this  eucalypt  showing  a  predilection  for  soils  of  that  nature.  The 
wonderfully  rapid  growth  of  the  tree,  and  the  immense  quantity 
of  water  it  absorbes  into  its  tissues,  explains  in  some  measure  its 
power  for  land  drainage,  the  salubrious  effect  of  which  is  increased 
by  the  balsamic  emanations  from  its  leaves. 

Its  common  name  is  "  The  Tasmanian  or  Victorian  Blue  Gum  " 
and  was  originally  confined  by  nature  to  these  two  Colonies. 
It  likes  a  touch  of  frost,  and  hence  when  planted  in  the  warmer 
parts  of  New  South  Wales  (Sydney  for  example)  it  does  not 
flourish,  but  forms  a  straggling,  sickly,  short-lived  tree,  a  prey  to 
insect  life. 

As  regards  the  words  "  Blue  Gum,"  the  adjective  "  blue  "  refers 
to  the  bluish  cast  of  the  glaucous  foliage,  and  occasionally  bears 
reference  to  the  tint  of  the  smooth  bark.  Many  species  are  known 
W  Blue  Gum  in  different  localities. 

Researches  into  the  medicinal  properties  of  this  tree  were  first 
Qoade,  in  Europe,  by  Tristani*  and  by  Regulus  Carlotti.f  In  1870, 
Cloez  discovered  in  the  leaves  of  the  eucalyptus  (the  only  part  of 
;he  tree  used  medicinally)  a  body  which  he  named  Eucalyptol^X 
ifterwards  examined,  with  somewhat  different  result,  by  Faust 
nd  Homey er.§ 

Eucalyptoly  C^  ^  H,  j,  0,  is  now  known  to  be  identical  with  CineoL 
faiden  in  his  description  of  the  different  species  of  Eucalypts 
ielding  oils,'!  says: — 

*  £1.  compilator  medico,  Jan  v.,  1865. 

t  M^m.  lue  a  la  Soc.  de  Mdd.  d'Alger,  published  in  Corsica,  1869. 

X  I.  Campion,  **  L'Eucalyptus  globalas  et  I'Eucalyptol,"  Paris,  1872; 
ymptes  Rendas,  28  Mars,  1870 ;  and  Joum.  de  Pharm.  et  de  Chim.,  1870, 
Ly  p.  201. 

I  Ber.  Deatocli.  Chem.  Ges.,  1874,  vii.,  p.  63 ;  and  Journ.  de  Pharm.  et  de 
dm..  1874,  xix.,  p.  495. 

|i  Pharm.  Joum.  of  Australasia,  15th  Match,  1892. 
K 
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E.  globulus  and  K  amr/gdalina  are  so  frequently  mentioned 
together,  that  it  is  convenient  to  describe  their  physical  chardct«- 
istics  under  one  head,  as  follows : — It  was  for  many  years  supi>06ed 
that  £.  gldbuhis  oil  contained  eucalyptol,  while   £.  amygddm 
did  not,  but  recent  researches  of  Prof.  Wallich   have  thrown  a 
fresh  light  on  the  subject,  E,  amygdalina  contains  laevo-rotaioiy 
phellandrene ;     E.    glohdics    on    the    other     hand    contains  no 
phellandrene,  but  dextro-rotatory  pinenc.    The  common  constituent 
of  both  these  oils  is  eucalyptol  or  cincoL     Wallich  had  at  first  some 
difficulty  in  isolating  this  substance  from  the  oil  of  E,  amygdalm, 
apparently  owing  to  the  disturbing  presence  of  some  impurity. 
This    difficulty   of    separating    eucalpytol    from    E,    amt/gdalina 
naturally  gave  rise  to  the  supposition  that  it  did  not  occur  in  that 
species.    The  therapeutic  efiTects  of  eucalyptus  oil  being  considered 
to  be  largely  dependent  on  the  presence  in  it  of  eucalyptol,  it  is 
very  satisfactory  to  learn  that  E.  amygdalina  (one   of  the  most 
..bundant  yielders  of  eucalyptus  oil)  contains  that  body.     If  for 
no  other  reason  than  an  endeavour  to  secure  uniformity  of  oils, 
it  is  desirable  that  as  far  as  possible,  they  be  given  their  own 
species  name.     To  use  the  words  of  a  large  user  of  eucalyptus  oil, 
"  the  oil  they  always  obtaind  was  labelled  E,  globulus^  and  some- 
times by  way  of  a  change,  E.  amygdalina,  for   the   two  thingsj 
seemed  exactly  the  same."     In  a  word  E.  globulus  in  very  luanr 
instances,  should  be  read  " Eucalyptus"     Oil  labelled  E,  globi'hs 
should  in  fact  be  looked  upon  as  only  provisionally  labelled,  unless 
the  accuracy  of  the  labelling  be  guaranteed  by  a  firm  of  i*epute 
and  experience  in  this  matter.     No  species  of  eucalyptus  has  Ijeen 
more  persistently  advertised  (for  planting,  etc.)  than  E.  globulus, 
and  a  number  of  people  have  at  length  got  to  imagine  that  there 
are  no  other  species — at  all  events  of  any  importance. 

Comparatively  little  E.  globulus  oil  is  distilled  in  Australia,  but 
as  this  species  has  been  largely  selected  for  planting  in  Algeria 
and  California,  a  good  deal  of  veritable  E.  globulus  is  proiluced  by 
these  two  countries. 

As  regards  the  popular  opinion  that  oil  of  E,  globulus  is  of 
greater  therapeutic  value  than  that  of  E.  amygdalina,  E.  cncvrifUvi 
and  other  eucalypts,  attention  has  recently  been  directed,*  bv  the 
Curator  of  the  Museum  of  the  Pharmaceutical  Society,  to  the 

♦  Pharra.  Journ.  [3],  xxii.,  p.  877,  23rd  April,  1892. 
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somewhat  unsatisfactory  state  of  our  knowledge  of  the  eucalyptus 
oils    of  commerce: — "As    lonj;  ago  as   1885,  when  the  oil   of 
Eucalyptus  was  first  made  official  in  the  British  Pharmacop(x?ia, 
Mr.  C.  B.  Allen  pointed  out  in  the  pages  of  the  Pharmaceutical 
Journal*  the  difficulties  that  arise  when  the  oil  of  one  species  of 
eucalyptus  is  dispensed  at  one  house  of  business  and  that  of  a 
different  kind  at  another.    The  fact  that  the  Pharmacopoeia  allows 
the  use  of  the  oil  of  E.  globulus,  E.  amygdcdina  and  other  species 
(which  may  have  different  odours),  places  the  pharmacist  in  a  very 
awkward  position  whenever  a  new  oil  of  eucalyptus  appears  in 
commerce.    During  the  last  two  years  a  new  variety  of  eucalyptus 
oil  has  been  introduced  into  this  country  under  the  name  of  oil  of 
E,  oleosa.     This  oil  has  a  decided  odour  of  cummin  and  in  that 
respect  is  quite  different  from  an  oil  which  formerly  bore  the 
name  of  "  oleosa."     The  oil  with  the  cummin  odour  is  obtained 
from  E.  cneorifolia,  which  was  formerly  considered  by  Sir  F.  von 
Mueller  to  be  a  variety  of  E.  oleosa.     When  E.  globulus  was  first 
brought  into  notice  as  an  anti-malarial  agent,  its  properties  were 
considered  to  be  due  in  a  large  measure  to  the  volatile  oil  of  its 
leaves.     Eucalyptus  oil,  therefore,  soon  came  into  use  in  medicine, 
but  the  oil  which  entered  commerce  in  this  country  was  not  that 
of  E.  globulus,  but  E.  amygdalina,  an  oil  which  had  for  some  time 
previously  been  in  use  in  Australia.   The  reason  for  this  is  obvious, 
when  it  is  understood    that  E.   amygdalina  yields    nearly   four 
times  as  much  oil  as  E.  globulus,  and  that  the  oil  also  possesses  a 
much  more  agreeable  odour.    After  a  few  years  the  E.  amygdalina 
tree  appears  to  have  become  scarce  in  the  neighbourhood  of  the 
distilleries,  and  recourse  was  had  to  the  "  mallee  scrub,"  a  copse- 
like growth  of  small  trees,  about  25  feet  in  height  and  extending 
over  large  districts.     The  eucalypts  of  which  it  is  composed  are 
chiefly  of  four  species,  viz. : — E,  oleosa,  E.  dmnosa,  E.  gracilis  and 
E,  undnaia.     The  oil  thus  obtained  entered  commerce  under  the 
names  of  E.  oleosa  and  E,  duinosa.     At  the  time  (1885)  that  the 
Pharmacopoeia  authorized  the  use  of  E.  globulus,  the  cultivation 
of  this  species  had  spread  to  a  large  extent  in  Algeria,  Spain  and 
the  South  of  France.     Oil  of  Eu^alyjytus  globulus  therefore  soon 
appeared    in    commerce   from   these   sources,  as   well    as    from 
Tasmania,  and  also  from  California,  where  it  is  obtained  as  a 
by-product  in  the  preparation  of  a  preventive  of  steam-boiler 

*  Pharm.  Journ.,  [3],  xvL,  p.  537,  23rd  April,  1892. 
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incrustation.     The  oil  of  E,  glohvlivs  from  all   these  sources  is  by 
no  means  uniform  in  character,  some  samples  having  a  rank  odcmr 
like  that  of  the  leaves,  others  a  camphoraceous  but  not  unpleasant 
odour,  as  if   they  had  been  rectified  by   re-distillation.      Some 
samples    from    the    South    of    France   possessed    an    odour  of 
turpentine.     In  those  from  Algeria  and  Malaga  there  is  often  a 
savin-like  odour,  due  perhaps  to  a  still  having   been   used  for 
eucalyptus  after  the  distillation  of    savin.     Eucalyptus    oil  is 
largely  used,  as  an  inhalation,  in  diseases  of    the  lungs.     For  this 
purpose,  oils  of  E.  aviygdalina  and  E.  duniosa  are  preferred  in 
Edinburgh  and  elsewhere"  (a  remarkable  fact,  as  the  former  oil 
consists  principally   of   phellandrene).     "It   is   also    remarkable 
that  much  of    the  eucalyptol,  that  was  first  used  in   medicine, 
consisted  of  the  first  portion  passing  over  in  the  distillation  of 
the  oil  and  contained  a  quantity  of  phellandrene.     The  evidence 
therefore    seems    to    point    to    the    fact    that    oils    containing 
phellandrene  are  preferred  for  the  treatment  of  lung  disease,  and 
it  is  desirable  that  experiments  should  be  made  with  this  body,  by 
physiologists,   in  order  to  determine  whether  the  properties  of 
eucalyptus  are   due  to   eucalyptol,  phellandrene,  or  some  other 
ingredient  of  the  oil,  and  it   may  be  hoped    that   in    the  next 
Pharniacopccia,  a  product  of  definite  composition,  extracted  fr)m 
eucalyptus  oil,   may   take  the  place   of  an  oil  of  unknown  and 
indefinite  composition."* 

There  is  no  ditficulty  in  procuring  i)liellandrene  in  a  fair  degree 
of  purity  from  E.  ami/gdalina,  and  the  oil  is  still  sufficiently 
plentiful.  Also  eucalyptol  can  easily  be  prepared  in  considerable 
(juautity  from  E.  cneorifolia  ;  therefore  the  medicinal  value  of  the 
constituents  of  eucalyptus  oil  is  a  point  which  might  easily  be 
settled  l)y  medical  men.  In  any  case,  eucalyptol  hjis  a  less 
agreeable  aroma  and  fiavour  than  eucalyptus  oil  itself,  and  a 
manufacturer  of  perfumes  might  fairly  estimate  the  value  of  an  oil 
by  its  fineness  of  odour,  and  not  by  its  per  centage  content  of 
eucalyptol  or  any  ingredient  of  inferior  odour  on  the  simple  ground 
of  its  therapeutic  merit.  Eucalyptol  (or  cineol)  is  obtainable  from 
the  essential  oils  of  various  plants,  and  the  more  it  is  purified  the 
more  it  loses  the  characteristic  odour  of  the  source  from  whence 

*  Opinion  confirmed  by  Dott  at  Meeting  of  Pliarni.  Soc.,  £<iinliur^h,  13th 
Dec.,  1893.     Reported  in  Pharni.  Journ.,  xxiv.,  p.  511. 
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derived,  also  the  more  these  eucalyptols  from  various  sources 
become  identical,  and  lose  traces  of  odour  by  which  they  were 
distinguished.* 

Besides  being  found  in  many  eucalyptus  oils,  such  as  E.  globulus, 
D.  dumosa,  JE,  cneorifolia  D.C.,  E,  oleosa,  E.  amygdalina,  E. 
BaUeyana  and  E.  microcorys,  &c.,  eucalyptol  has  been  detected  in 
the  following  essential  oils  : — 


Oil  of  Wormseed 
Cajuput 
Rosemary 
Spike  ... 
Cheken-leaf 
Myrtle 
Camphor 
Sage    ... 
Lavender 


» 


» 


>» 


)> 


j> 


99 


» 


Jrtemisia  Cina by  Wallich& Brass. 

Melaleicca  Lencodendron.,  „  Wallich. 
Bosemarinus  officinalis,,.  „  Weber. 


» 


99 


» 


99 


9> 


99 


99 


» 


...  „Voiry. 
...  „  Weisa 
...  „  Jahns. 

Schimmel  &  Co, 

WaUich. 
..  „  Schimmel  &  Co. 


» 


>} 


w 


Galanga 
Zedoary 

California  laurel 
White  cinnamon 
Laurel  berry  ... 
leaf 


Lavandula  spica 
Myrtus  Cheken  . . . 
Myrtus  communis 
Laurus  camphora 
Salvia  offi/dnalis 
Lavandula  Stoechas 
„  dentaia 

Alpinia  Galanga 
Curctcma  zedoaria 
OreodapJme  Calif omica 
Canella  alba 
Laurus  communis         ...  „  Wallich. 


•  •  » 


» 


•  ••  » 


» 


» 


}> 


99 


» 


» 


}> 


» 


» 


)» 


» 


As  cineol  has  been  isolated  from  such  a  number  of  oils  of 
different  odours,  and  as  its  physical  characters  are  so  altered  by 
the  presence  of  small  quantities  of  other  bodies,  it  has  in  many 
cases  been  considered  a  distinct  substance  and  received  a  different 
name,  as  the  eucalyptol  of  eucalyptus  oils,  and  cajuputol  of 
cajuput  oil. 

Cineol  (or  eucalyptol)  is  readily  converted  into  dipentene 
derivatives  by  the  action  of  halogen  acids,  but  when  dry  hydro- 
bromic  acid  is  passed  into  a  dry  ethereal  solution  of  cineol,  a  white 
crystalline  hydrobromide  Cjo  Hjg  0  H  Br.  melting  at  56^- 
57®C.,  and  decomposing  inmiediately  with  water,  is  deposited. 
The  formation  of  this  hydrobromide  and  of  cineolic  acid  when  the 

*  For  description  of  phellandrene  and  names  of  oils  containing  it,  see 
"  ElemL" 
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alcoholic  solution   is  cautiously  oxidised  with  permanganate  nf 
potash,  furnish  the  most  reliable  chemical  tests  for  cineoL* 

An  elaborate  investigation  of  the  physical  proi)erties  of 
eucalyptol  was  made  in  1892  by  Davies  and  Pearmain,  and  re;ul  at 
a  meetin<^  of  the  British  Pharmaceutical  Conference  at  Edinbumh, 
23rd  Aug.,  1802.  The  eucalyptol  examined  was  prepared  in  ji 
state  of  great  purity  by  "the  freezing-out  process":  The 
temperature  produced  by  a  mixture  of  two  parts  of  snow  with 
one  of  salt  was — 20*5^  C.  (—  — t)^  F.),and  working  in  the  open  air 
(P'ebruary),  the  atmospheric  temperature  being  at  the  freezing 
point  or  a  few  degrees  below,  "it  was  easy  to  keep  quantities  of 
between  one  and  two  lbs.  at  or  just  below  — 18*^  C.  (zero  F.)  for  an 
hour  or  more."  (A  lower  temperature  is  obtainable  by  using 
snow  than  crushed  ice,  owing  to  its  finer  state  of  division.) 

At  this  low  temperature  it  was  found  that  without  any  previous 
fractionation,  three  samples  of  oil  gave  abundance  of  crystals. 
These  samples  were  the  oils  of  "  Eucalyptus  oleoma  "  so-calleil,  (now 
known  as  the  product  of  K  cn^^rifolia,  D.C),  E,  duviosa,  and  one 
stiit(Hl  by  the  importers  as  from  E.  globulus.  After  allowing  time 
for  crystallisation,  the  whole  was  transferred  to  a  small  hand-press 
Ciii>{ible  of  holding  a  quart,  which  was  previously  cooled,  and 
after  the  oil  had  drained  oil',  tlie  crystals  were  submitted  to 
strong  pressure,  a  firm  white  cake  of  eucalyptol  being  obtaiue«l. 
This  was  subsequently  mixed  with  a  similar  pro<luct  fn>ui  two 
further  supplies  oi  oil,  and  the  whole  re-frozen  and  pressed  twice. 
This  t'onstituled  the  bulk  of  the  eucalyptol  obtained.  Some  of 
it  was  very  carefully  distilled,  using  a  "  Bell  Henniuger's " 
fractionating  tube,  and  it  was  found  that  on  this  distillation,  out 
of  75  e.  c.  taken,  GO  e.  c.  distilled  at  174:^-5  C.  Of  this  60  c.c,  on 
redistillation,  67  c.c.  distilled  at  175^C  by  another  thermometer; 
and  on  this  67  e.  e.  being  again  distilled,  it  entirely  came  over 
between  174*^  and  175^\  using  a  third  thermometer.  The  boiling 
point  of  eucalyptol  may  therefore  be  assumed  to  be  174^^5 
(uncorrected). 

The  thrice  distilled  product  was  examined  as  to  action  on 
polarised  light,  using  a  colunni  of  220  m.  m.  The  rotiition, 
judging  from  three  closely  concordant  observations,  was  — 10''7 
from  which  the  rotation  of  100  m.  m.,  would  be  — 4'*8.     The 

•  British  and  Colonial  Druj^gist,  xxii.,  p.  534. 
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)bservers  remark  : — "  In  our  previous  paper  we  have  alluded 
,o  a  sample  of  *  pure  eucalyptol '  which  we  stated  to  have  no 
•otation.  This  observation  we  find  to  be  not  strictly  accurate.  A 
jolumn  of  100  m.  m.  only  was  examined,  and  the  deviation,  when 
compared  with  those  of  other  samples  of  eucalyptol,  seemed  to 
iustify  this  opinion.  On  examination  some  months  later,  using  a 
220  m.  m.  tube,  it  was  found  to  deviate  the  ray  +  16',  equal  to  + 
7'  for  the  100  m.  m.  tube.  Our  eucalyptol  has  therefore  a  smaller 
:t)tation,  and  in  an  opposite  direction  to  the  sample  we  had 
regarded  as  pure. 

"  The  melting  point  of  the  crystals  was  0^  to  0*^*5  C,  and  the 
K)lidifying  point  of  the  liquid  — 1^  to  O^C.  The  sp.  gr.  was  taken 
it  the  temperature  of  4^C.,  10^*5  C,  25^0.  and  lOO^C,  the 
3omparison  being  made  in  each  case  with  water  at  the  same 
;;emperature.  At4^C.,  the  gravity  was  -9342  ;  at  lO^C,  -9139 ;  at 
15^-5,  -9275;  at  25^  -9216;  at  100^ -8910. 

"  In  the  mention  of  this  substance  in  Watt's  Dictionary,  2  ed., 
Li.,  p.  536,  it  is  indicated  that  eucalyptol  is  probably  identical  with 
3ineol,  a  remark  that  most  recent  workers  endorse,  but  the  sp.  gr. 
of  cineol  is  stated  to  be  '927  at  16^0.,  as  against  '923  for  eucal}T)tol. 
Our  eucalyptol  -9275  thus  confirms  the  statement  that  eucalyptol 
is  ideptical  with  cineol."* 

(Various  figures  have  been  assigned  as  to  the  sp.  gr.  of  eucalyptol. 
Jahn  gives  0923  at  16^  C,  and  0*940  at  0^  C.f;  Merck  gives  as 
properties  of  "  Eucalyptol  puriss,"  boiling  point  170*^-173^  C.  ; 
3p.  gr.  910-920  at  15*^  C.J  ;  Schimmel§  says  :  0*930  at  15^  C. 
Constant  boiling  point  176'=^-177^  C). 

"  Some  experiments  were  made  to  ascertain  how  far  the  amount 
ot  eucalyptol  that  crystallised  out  could  be  taken  as  a  measure 
of  that  contained  in  the  oil  submitted  to  cooling.  For  this  purpose 
the  eucalyptol  was  mixed  in  various  proportions  with  substances 
regarded  as  containing  no  eucalyptol,  and  the  mixture  submitted 
to  freezing.  The  diluents  chosen  were  (a)  the  fraction  of 
E.ami/gdalina  coming  over  above  177^  C,  and  (b)  absolute  alcohol. 

*  Pharm.  Jonrn.  [3],  xxiii.,  p.  205. 
t  Ibid.,  XV.,  p.  615. 
t  Ibid,  xiv.,  p.  778. 
§  Bericht,  April,  1890. 
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(a)  Diluting  with  the  fraction  of  amygdalina  oil : — 

PARTS.  PARTS. 

75    cucalyptol,  25  diluent,  froze  bard    — 20**-5  C  {— 5**P) 

70  „  80       „      froze — 20^0  C  (— 4^ F) 

66-25       „  82-75  „  „ — 20^-5  C  {— 5**F) 

62-5         „  87-5    „      doubtftil       —21^0  0  (—6*^  F) 

50  „         50       „      would  not  freeze       ...— 21^0  C  (— 6*^?) 

(6)  The  results  with  alcohol  were  of  a  very  similar  character  :— 

PARTS.  PARTS. 

75  eucalyptol,  25  alcohol,  crystallised  readily  ... — 16**-5  C  (  +  2**F) 

70  „  80       „      froze — IS^'^CC  +  rP) 

65  „          35       „      froze  with  difficulty...— 19^-5  C  (—3^  F) 

60  „         40       „      would  not  crystallise. 

The  deductions  from  these  experiments  would  seem  to  be  that  the 
process  of  freezing  permits  of  a  very  large  proportion  of  the 
eucalyptol  remaining  in  the  oil,  the  mother  liquor  of  the  crystals 
containing  still  somewhat  more  than  60  per  cent,  of  its  weight  of 
true  eucalyptol.  So  that  though  when  combined  with  fractionation 
this  process  is  extremely  useful  for  distinguishing  between  oils 
rich  and  poor  in  this  constituent,  it  will  not  serve  as  an  accurate 
process  for  estimating  the  amount  of  eucalyptol  the  oil  contains, 
though  by  making  a  correction  for  this  eucalyptol  in  solution  in 
accordance  with  the  above  results,  a  better  approach  to  accuracy 
will  be  obtained." 

The  essential  oils  of  Eucalyptus  were  first  brought  into 
prominent  notice  by  Mr.  J.  Bosisto,  of  Melbourne,  and  are  now 
employed  for  a  great  variety  of  purposes.  An  essential  oil  is 
produced  in  greater  or  less  quantity  by  different  species  of 
Eucalyptus,  the  properties  of  the  oil  varying  with  each,  but  data 
determined  from  Australian  distilled  oils  cannot  be  relied  on, 
leaves  of  different  species  being  mixed  in  the  still. 

A  useful  contribution  to  the  natural  history  of  the  Eumlpti  is 
given  by  A.  W.  Howitt,*  who  enumerates  nearly  fifty  species, 
natives  of  Gippsland.  He  classifies  them  under  a  number  of  irp^, 
giving  the  botanical  characters  of  the  various  groups  and  of  the 
more  important  species.  Howitt  states  that  the  eucalypt  forests 
have  greatly   increased   in   extent   since  the  first  settlement  in 

♦  Trans.  Koyal  Soc.  Victoria,  ii.,  pt  1. 
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Gippsland,  a  fact  which  he  attributes  to  the  checking  of  bush-fires 
by  the  colonists.  A  table  is  appended  showing  the  range  in 
altitude  of  the  various  species,  and  nine  plates  chiefly  illustrating 
the  characters  derived  from  the  older  and  younger  leaves,  anthers, 
flower-buds,  fruit,  &c.  In  the  same  volume  McAlpine  and 
Eemfrey  have  a  paper  on  "  The  Transverse  Sections  of  Petioles  of 
Eucalypts  as  Aids  to  the  Determination  of  Species."  Sections  of 
thirty  different  kinds  are  described  and  photographed^  showing 
unmistakably,  along  with  a  general  resemblance,  differences  which 
are  more  or  less  constant  and  readily  recognisable  for  each  species. 
The  organs  and  parts  chiefly  relied  on  as  furnishing  specific 
characters  are  the  epiderm,  the  hard  bast,  the  xylem  with  its 
vessels,  the  cortical  cavities,  and  the  central  canals.  The  size  and 
shape  of  the  transverse  section  of  the  petiole  is  also  often 
characteristic. 

Sig.  G.  Briosi  has  recently  undertaken  an  exhaustive  investiga- 
tion of  the  anatomical  structure  of  the  leaves  of  E.  globulus*  The 
leaves  are  of  three  kinds,  the  cotyledons,  the  earlier  horizontal, 
and  the  later  vertical  leaves,  the  last  two  passing  into  one  another 
by  insensible  gradations.  The  vertical  form  is  regarded  as  an 
adaptation  to  the  intensity  of  the  light,  in  order  to  prevent  too 
great  transpiration.  The  glands  in  the  leaves  are  apparently  also 
a  protection  against  the  action  of  heat.  The  glands  are  distributed 
abundantly,  but  irregularly,  through  the  tissues  of  the  leaf,  and 
occur  even  in  organs  which  are  destitute  of  stomates,  as  the 
petiole,  receptacle,  ovary,  &c.,  and  occasionally,  though  rarely,  in 
the  pith.  They  are  of  lysigenous  origin,  the  neighbouring  cells 
are  modified  in  structure,  the  wall  adjoining  the  gland  no  longer 
yielding  the  cellulose  reaction ;  and  these  walls  combine  so 
completely  that  the  gland  has  the  appearance  of  a  closed  sac. 

When  Eucalpytus  leaves  are  carefully  dried  in  the  shade  they 
are  found  to  lose  moisture  as  follows  : — 

E,  amygdcdina     ...         ...     loses  in  weight  50  per  cent. 

E,  globuliis  ...         ...  „  50         „ 

E.  viminalis        ...         ...  „  41 

E,  TostcUa,.,         ...         ...  „  58 

(Eaveret-Wattel). 

*  Ricerche  intorno  all*  anntomio  delle  foglie  dell'  Eucalyptus  Globulus,  23 
pL,  MilaDO. 
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Messi-s.  Schimmel  have  found  the  yield  from  dried  leaves  of  E 
globuhis  to  be  3  per  cent,  the  sp.  gr.  of  same  being  0*925  at  10* 
C,  0-922  at  15^  C,  and  0-918  at  20^  C.  Rotation  always 
dextrogyre,  varying  in  commercial  oils  from  4-  1^  to  +  20® 
(according  to  purity). 

Six  commercial  samples  examined  varied  from  50  to  70  per 
cent,  in  the  amount  of  eucalyptol  they  contained.  "  In  distilling 
the  leaves  of  E,  glohidiiSy  aldehydes  of  the  fatty  acids  were 
observed ;  the  presence  of  valeric-aldehyde  was  determined  with 
certainty,  and  apparently  butyric-aldehyde  and  caproic-aldehyde 
were  also  present.  The  greater  part  of  these  bodies  was 
dissolved  in  the  aqueous  distillate,  but  the  valeric-aldehvde 
could  also  be  detected  in  the  oil.  It  was  also  present  in  two 
commercial  samples  of  the  oil."* 

The  odour  of  oil  of  E.  globuhis  is  difficult  to  descrite:  it 
pertiiins  of  Ciimplior,  cajuput,  laurel,  lavender  and  turpentine 
In  bulk  it  is  overpowering,  but  diluted,  it  is  a  useful  ingredient  in 
several  acetic  alid  ammoniacal  perfumes. 

Maidenf  distinguishes  as  "  Mallee  oils "  those  produced  by 
dwarf  eucalypts  common  in  arid  regions  (such  as  the  gieat 
Murray  Desert).  The  word  "  Mallee "  is  of  aboriginal  origin. 
There  is  more  or  less  of  this  "  Mallee  scrub  "  or  Mallee  country  in 
the  interior  of  all  parts  of  the  Colony.  The  bush  grows  to  no 
great  Iieii^dit,  but  as  it  sends  out  branches  from  the  base  it 
fre([uently  forms  impenetrable  belts.  The  principal  eucalypts 
forming  this  scrub  are: — E.  diuiiosa,  E.  grcwUis,  E,  oleom,  E. 
incrassata,  E.  pi/nforiaiSy  E,  cneorifolia,  E.  socidis  and  E.  unrinafa. 
Many  of  these  Mallee  eucalypts  yield  abundance  of  very  good  oil, 
which  has  the  advantage  of  approximately  constant  composition, 
the  members  of  each  species  being  very  gregarious  (in  fact,  the 
Mallee  scrub  is  too  abundant  and  gregarious  to  suit  most 
S(iuatters).  The  meaning  of  "  approximate  constant  constitution" 
is — although  the  distillers  are  not  over  particular  in  sorting  the 
leaves  according  to  species,  they  have  not  the  opportunity  of 
bundling  into  the  still  the  leaves  of  such  a  variety  of  eucalypts  as 
are  found  in  other  localities.     It  is  impossible  to  draw  too  much 

*  Bericht.,  April,  1888,  and  conlirmed  by  Oliviero  in  1893,  Bulletin  de  la 
Soc.  Chini.  de  Pariis,  ix.,  p.  429. 

t  Pharm.  Journ.  of  Australasia,  13th  Mar.,  1892. 
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tttention  to  this  point.  The  study  of  the  eucalypts  may  be 
liflficult,  by  reason  of  the  great  number  of  species,  but 
50iiimercially  it  is  of  importance  ;  the  value  of  the  oil  yielded  by 
)ach  species  being  different. 

E.  cneorifolia,  D.C.  This  species  is  not  of  frequent  occurrence 
in  Australia,  and  is  not  as  yet  propagated  to  any  extent  there.  It 
s  found  almost  exclusively  on  Kangaroo  Island,  along  the  banks 
>f  the  Cygnet  Eiver.  It  is  a  small  scrub  of  about  twelve  feet  in 
iieight  and  much  branched  at  the  base.  It  is'  locally  known  by 
she  name  of  "narrow-leaved  eucalyptus."  This  tree  is  very 
aearly  allied  to  E.  oleosa,  of  which  it  was  originally  regarded  as  a 
mb-species.  Owing  to  the  increased  demand  for  this  oil,  which  is 
>f  excellent  quality  and  wonderfully  rich  in  eucalyptol,  works 
Slave  been  established  on  the  island  for  its  extraction.  The  sp.  gr. 
jf  the  oil  is  0*923  at  15*5  C,  72  per  cent,  of  it  boiling  between 
170*^  and  180^  C*  In  its  higher  boiling  fraction,  viz.,  from  about 
200^  to  220^,  there  is  a  product  having  an  odour  reminding  of 
iill  and  caraway  and  somewhat  of  lemon  ;  this  probably  contains 
rumin  aldehyde  and  citral. 

E.  dumosa  forms,  with  E,  gracilis  and.  other  species,  the 
'Mallee  country"  of  North  Western  Victoria,  Southern  New 
South  Wales,  and  South  Australia.  Its  oil  has  a  strong  caraphor- 
iceons  odour.     Sp.  gr.  0*912. 

E.  gracilis,  Mueller,  inhabits  the  same  districts  as  E,  dumosa, 
ilso  Queensland.  It  yields  rather  a  lower  percentage  of  oil  than  any 
of  the  other  malices.  Maiden  says  (Useful  Native  Plants  of 
Australia),  that  1000  lbs.  of  fresh  twigs  yielded  54|  ozs.  of  oil,  but 
he  does  not  mention  the  odour  of  this  oil. 

E.  incrassata,  Labil.  1000  lbs.  of  fresh  branches,  about  half 
of  which  weight  consisted  of  leaves,  yielded  140  ozs.  of  oil.  No 
remark  is  made  by  Maiden  as  to  the  odour  and  other  properties. 

E  uncinata  Turez.  According  to  Baron  Mueller  1000  lbs.  of 
branches  with  about  500  lbs.  of  leaves,  yielded  69  ozs.  of  oil,  but  no 
remark  is  made  as  to  odour  and  other  properties.  The  tree 
inhabits  West  and  South  Australia,  Victoria  and  New  South 
Wales. 

*  Schimmel,  Bericht.,  April,  1891. 
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It  is  reported  that  the  firm  James  Kobertson  &  Ca,  of 
Melbourne,  has  devoted  itself  with  great  energy  to  the  preparatkn 
of  Eucalyptus  oil,  and  has  erected  a  factory  on  Lake  Hindmank 
(Victoria),  not  far  from  the  railway  that  passes  from  Melboaroe  to 
Adelaide,  and  will  principally  confine  itself  to  the  preparation  d 
oils  with  a  high  percentage  of  Cineol.  The  firm  believes  that  thi 
conditions  on  the  banks  of  the  above-named  lake  are  more  favourabb 
than  anywhere  else,  and  will  especially  attend  to  the  distillation  ot 
JE,  cneorifolia,  E,  gracilis,  E.  uncinata  and  E.  incrassata. 

The  manner  of  estimating  such  oils  as  the  above  (and  miny 
others),  by  the  percentage  of  Cineol  (eucalyptol)  is  absolutdy 
necessary,  because  it  is  impracticable  (as  is  admitted  at  the  souicfli 
of  production)  to  successfully  maintain  a  distinction  between  the 
differents  sorts  of  material. 

E  amygdalina,  the  "  Narrow-leaved  peppermint  tree,"  also 
called  the  "  Brown  or  White  Peppermint  tree  of  Victoria."  It  is 
found  in  south-eastern  South  Australia,  throughout  Tasmania  and 
Victoria,  and  in  the  extreme  south  of  New  South  Wales.  This  ii 
another  tree  of  colossal  dimensions,  generally  attaining  a  height  of 
150  feet,  with  a  trunk  sometimes  8  feet  in  diameter  at  the  surface 
of  the  earth ;  some  old  trees  have  been  found  of  480  in  height  with 
a  trunk  81  feet  in  circumference  at  4  feet  from  the  earth.  Such 
trees  only  coumienee  to  branch  out  at  a  height  of  295  feet.  (The 
Wellingtonia  giganteay  of  California,  is  the  only  tree  rivalling  it  in 
size). 

The  yield  of  essential  oil  from  fresh  leaves  of  E.  amygdalina  has 
been  estimated  at  from  2  to  4  per  cent.*  Mueller  f  states  the 
yield  to  be  3  13  per  cent.  Staiger  says  the  leaves  yield  1,250 
ounces  per  ton. 

Its  sp.  gr.  is  0-86  to  0*89  at  15^  C.  It  boils  practically  between 
170^  and  180*^  C,  and  is  l^evogyre.  Observations  on  three 
different  samples  gave,  in  a  hundred  m.m.  column,  a  rotatory 
power  of  —27^,  — 28^  and  — 28^6';  consequently  this  property 
allows  of  it  being  easily  distinguished  from  the  dextrogyre  oil 
of  E,  globidiLS. 

*  Raveret-Wattel,  L'Eucalyptus,  sa  culture,  proprietds,  etc,  Paris,  chezU 
Librairie  centrale  d'  Agriculture,  p.  26. 

t  Select  extra  tropical  plants,  p.  146. 
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^■■fe  Squire*  remarks  that  an  oil  frequently  comes  on  the  market  as 
liptot  of  J?,  amygdalina,  which  contains  no  phellandrene  and  which 
l4bri8t8  a  ray  of  polarised  light  to  the  right  instead  of  to  the  left. 

i^lOtiier  observers,  on  examining  samples  of  oil  of  E,  amygdalina 

lAjtlBoeived  direct  from  Australia  have  found  the  content  of 
ij^ellandrene  to  be  very  small  and  the  optical  power  feebly  dextro- 

'^ndkDtatory. 

^^i     Respecting  the  samples  of  Australian  distilled  oils  arriving  in 

a"'  Europe,  Messrs.  Schimmel  express  the  opinionf  that  "  the  various 

i^^^^kinds  of  eucalyptus  leaves  are  no  longer  carefully  kept  separate 

(^diiring  distillation,  and  that,  therefore,  the  designation  of  the  oil 

—  does  not  always  entirely  correspond  with  its  origin."     On  such  a 

^  supposition,  it  is  not  surprising  that  the  physical  properties  of 

different  parcels  of  oil  labelled  with  the  same  name,  should,  on 

^examination,  give  very  different  results,  the  recorded  data  of  such 

3P   lieiiig  very  misleading. 

E.  rostrata,  Schlechtendal,  or  "  Red  gum,"  possesses  very 
^  cdniilar  qualities  to  E,  globulus,  and  in  some  respects  superior  ones. 
■  It  is  a  tall,  handsome  tree  found  on  the  banks  of  rivers  and  in  very 
nioist  localities,  where  it  sometimes  attains  gigantic  proportions. 
It  is  found  in  nearly  all  parts  of  Australia,  but  does  not  occur  in 
Tasmania.  In  mountainous  districts  it  is  rare,  and  its  presence  on 
«urid  plains  is  a  certain  indication  of  small  water-courses  having  at 
some  previous  period  existed  there.  It  furnishes  a  very  hard 
iprood  of  a  beautiful  red  colour,  much  esteemed  by  cabinet  makers, 
'who  especially  make  use  of  the  excrescences  of  the  trunk  and 
xoots,  the  wood  of  which  is  very  elegantly  veined. 

As  a  wood  capable  of  resisting  the  action  of  water  or  of  a  damp 
stxnosphere,  it  is  unrivalled.  It  possesses  the  same  anti-malarial 
properties  as  a  "  land  drainer  "  as  the  E,  globuhis,  possibly  to  even 
9L  greater  degree,  and  will  thrive  in  many  localities  where 
JE.  globulus  will  not,  as  has  been  proved  in  Cochin-China.  This 
tree  has  been  introduced  into  Algeria  (where  it  resists  the  heat 
better   than   E,  globulus\l   and   the   essential   oil   of  its   leaves 

•  Chemist  anil  Dru;jgi9t,  Sept.,  1800. 

t  Bench t,  Oct.,  1890. 

t  It  if)  estimated  that  at  the  end  of  1888  there  were  3,000,000  encalypts  of 
Tarions  species  planted  in  Algeria,  and  sufficiently  grown  to  be  in  bearing 
condition. 
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distilled  by  E.  Mojon,  of  Algiers.  It  has  also  been  introduced  into 
the  South  of  France.  The  odour  of  the  oil  reminds  of  thai  of 
E.  odorata,  Messrs.  Sehimmel  say  it  has  a  powerful  odour  cf 
Valerianic  aldehyde,  and  that  it  is  rich  in  cineol ;  they  determine'^ 
its  sp.  gr.  to  be  0*924  at  15*^  C,  and  the  optical  activitr 
+  12^  58'  in  a  100  m.  m.  tube.* 

E.  Baileyana,  Mueller,  is  a  "stringy  bark  "  eucalypt  of  l-Dcal 
distribution,  being  confined  to  Northern  New  South  Wales  and 
Southern  Queensland  (Brisbane).  The  fresh  leaves  yield  0*9  per 
cent.,  which,  according  to  Maiden,  has  a  melissa-like  j^^erfuiue,  and 
sp.  gr.  0*980,  which  may  be  a  mistake,  as  Staiger  (the  Governmtnt 
chemist)  states  it  at  0*890. 

E.  dealbata  is  confined  to  the  drier  portion  of  Queensland 
and  New  South  Wales.  Its  oil  is  considered  by  some  persons  ui 
possess  the  finest  odour  of  all  the  eucalypts.  It  is  something 
between  lemon  and  melissa,  sp.  gr.  0*885 ;  boiling  from  206*^-216"^. 

E.  maculata,  var.  citriodora,  Hook,  sometimes  called 
"  The  citron-scented  eucalypt."  It  is  found  along  the  Queensland 
coast  districts  and  southwards  to  Port  Jackson.     It  is  a  varietv  of 

ft 

the  well-known  "  spotted  gum  "  of  New  South  Wales,  whose  leaves 
possess  no  marked  perfume.  The  citHodora  variety  is  especiallv 
abundant  in  Port  Curtis  district,  and  near  the  town  of  Glailstone 
(Queensland),  and  an  enterprising  pharmacist  there  has  entereu 
into  the  distillation  of  the  oil  largely,  working  off  half-a-ton  of 
leaves  daily. 

The  yield  from  tlie  fresh  leaves  is  said  to  be  1^  percent.  From 
the  dried  leaves  as  much  as  3*7  has  been  obtained.  Its  sp.  gr.  lias 
been  determined  bv  Messrs.  Sehimmel  at  0*873  at  15^  C,  who  jzive 
the  following  informationf  concerning  it: — "  When  distilleil,  alnml 
\  of  it  goes  over  between  205^  and  210^,  while  smaller  fractious 
boil  under  and  over  those  temperatures.  The  fraction  2Or>*^-210^, 
amounting  to  about  75  per  cent,  of  the  crude  oil,  consists  almoei 
entirely  of  pure  CitroneUon.''  Some  samples  moi^e  recently 
examined  (received  from  the  Queensland  Eucalyptus  Company  have 
been  found  to  contain  as  much  as  95  per  cent,  of  citroneUou :  the 

*  Wittstein  and  Mueller  state  the  sp.  gr.  as  0*918,  and  the  boiling  i>oint  is 
137'-18rC. 

t  Bericht,  Oct.,  1890. 
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remaining  5  per  cent,  being  geraniol.*  Oil  of  E,  maculala,  var, 
rUriodora  possesses  the  characteristic  property  of  being  soluble  in 
t  to  5  parts  of  70  per  cent.  alcohoLf 

Citron  el  Ion  is  an  aldehyde  possessing  some  analogy  to  Citral 
[which  see)  but  distilling  at  a  lower  temperature.  It  is  the  chief 
constituent  of  oil  of  Andropogon  Nardus  (citronella)  (see  Ist  series), 
and  was  isolated  from  that  oil  by  Dodge,J  who  ascribed  to  it  the 
formula  Cio  Hj  g  0.  By  treatment  with  sodium  amalgam,  it  can 
be  converted  into  Citrondlyl  alcohol,  C^,  H^o  0-  By  oxidation  it 
yields  citrondlic  acid  Cj  ^  H^g  0.^. 

In  the  above-mentioned  paper  by  Dodge,  he  says,  in  reference  to 
the  separation  of  this  aldehyde  from  oil  of  citronella : — "When  the 
oil  is  shaken  with  a  saturated  solution  of  sodium  bisulphite,  after 
ten  minutes  the  liquid  solidifies  with  considerable  evolution  of 
heat.  On  standing,  the  mass  becomes  yellow  on  the  surface,  owing 
to  oxidation  of  other  constituents  of  the  oil.  The  bisulphite 
cjompound  is  readily  obtained  pure  by  thinning  with  ether  or 
chloroform,  filtering  and  washing  with  the  same  solvents,  in  which 
the  precipitate  is  practically  insoluble.  Alcohol  does  not  work  so 
well.  The  bisulphite  precipitate  is  readily  decomposed  by  acids, 
alkalies,  sodium  carbonate,  or  hot  water,  which  regenerate  the 
aldehyde."  As  regards  the  isolation  of  the  aldehyde,  he  says : — 
"The  washed  bisulphite  compound,  freed  from  ether  by  short 
exposure  to  the  air,  was  gradually  added  to  a  warm  solution  of 
sodic  carbonate  and  kept  warm  until  the  white  precipitate  had 
disappeared.  The  supernatant  oil  was  then  separated  and  dried. 
On  distillation,  the  greater  part  boiled  from  200^-210^  C,  leaving 
a  thick  residue  which  did  not  react  very  readily  with  phenyl- 
hydrazine.  This  indicated  an  alteration  of  the  aldehyde  due  to  the 
heat  of  distillation.  To  avoid  this  difficulty,  the  oil  liberated  from 
the  bisulphite  compound  was  immediately  distilled  in  a  current  of 
steam  ;  a  plan  which  succeeded  admirably,  a  pure  white  oil  passing 
over,  and  a  small  quantity  of  dark-coloured  oil  remaining  in  the 
flask."  Operating  upon  a  larger  quantity  he  details  the  process  as 
follows  : — Two  litres  of  citronella  were  distilled  ;  the  first  portion 
of  the  distillate,  1100  c.  c,  was  divided  into  four  parts  of  about 

•  Bericht,  Oct.,  1893. 

t  Ibid. 

:^  Am.  Chem.  Journ.,  xi.,  pp.  456  and  469. 
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280  0,  c.  each.  The  bisulphite  solution  contained  1000  <;ram«  *h 
schIiuiu  bisulphite  in  two  litres  of  water.  250  c.  c.  of  this  was 
HiUleil  to  each  i>ortiou  of  oil  and  the  mixture  well  stirreA  Dora: 
the  stirring  the  vessels  were  kept  cool  with  ice  water.  After 
aKnit  ten  minutes  the  mixture  "  set,"  forming  a  snow-whiie 
magma.  The  ivmainder  of  the  bisulphite  was  now  gradually  aiiikA 
stirring  all  the  time.  A  further  evolution  of  heat  took  place  until 
all  the  oil  had  been  precipitated.  After  standing  about  an  hour 
the  mass  was  wrapped  in  flannel  and  after  draining  on  a  lar^ 
fumiel,  was  can^fully  pressed  in  a  filter-press.  When  the  muss 
was  pivtty  dry  it  was  removed  from  the  press,  thinned  out 
I horx Highly  with  ether,  and  agaui  drained  and  pressed.  The 
bisulphite  compound  was  now  tolerably  free  from  residual  oil  To 
nnuovo  the  ether  it  was  exposed  to  the  air  for  several  hours.  At 
tliis  stage  it  has  the  appearance  of  wax.  On  long  exposure  it 
divomjHviios.  turning  yellow  on  the  surface.  To  liberate  the 
aUlohyilo  the  dry  mass  was  mi.xed  with  crystallised  soilic  carbonate, 
4**0  grams  of  the  former  to  350  grams  of  the  latter,  in  a  lai^ 
tlask.  St^Huu  was  then  passed  into  the  mixture,  which  s^wn 
liouetiisl  and  vielded  the  aldehvde  as  a  distillate. 

T\w  siivuu-distilled  aldeliyde,  after  drying  several  days  over 
i\»K  u-  V  lUorido.  is  a  colourless  oil  having  a  sp.  gr.  at  25^  C.  of 
0  S.^OiV  1 1  commences  Xo  Ixnl  at  202^  C.  and  the  temi>erature 
slowly  rises  to  207^'C\.  after  which,  it  rises  more  rapidly  (Iteiiig 
d^vxMupx^scd  by  the  heat)  and  a  resinous  mass  remains  in  the  flask. 
The  NiUKMir  density  determination  bv  the  method  of  Victor  Mevei 
ua\c  1>  r>  tOo :  calc,  o'.*>4.  This  aldehyde  appears  to  be 
dc\t!>\jiviv :  a  column  2  decimetres  h^ng  produces  a  deviation  of 
aUMU  7^'  for  sinUum  light. 

riu»  aldel^viU*  riNiilily  absorbs  bromine,  the  solution  becoming 
warm.  If  tht*  icmivraturi^  rises  loo  nnich,  hydrobromic  acid  is 
given  o\X  ami  dccompovsitiou  takes  place.  To  determine  the 
amount  of  bnmiine  absorbed,  it  was  found  convenient  to  weigh 
quickly  alH)Ut  one  gram,  of  aldehyde,  dissolve  it  in  20  c.  c.  of 
chlon»form  or  carbon  disulphide,  and  run  in,  from  a  burette,  a 
standardised  solution  of  bromine  in  carbon  disulphide,  until  a 
slight  permanent  red  coloration  was  obtained.  The  bromine 
solution  used  contained  01163  gram,  bromine  per  c.  c.  The 
following  results  were  obtained : — 
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I. — 1'084  gram,  aldehyde  required  9  c.  e.  Br.  solution. 
II.— 1-88.5      „  „  „      16-2  „ 

III.— 20149    „  „  „      17-5  „ 


I.  II.  III.     Calculated  Br. 2       Br.^ 

491     ...     49-9     ...     50-3      ...      50-9'    ...      67*5 

These  results,  though  only  approximate,  are  yet  sufficient  to 
show  that  the  unsaturation  of  the  aldehyde  is  equivalent  to  two 
atoms  of  bromine. 

The  aldehyde  was  reduced  in  the  following  way :  25  grams,  of 
aldehyde  were  mixed  with  15  grams,  glacial  acetic  acid,  400  grams. 
of  5  per  cent,  sodium  amalgam  were  gradually  added,  with 
occasional  washing  to  remove  the  acetate  formed.  The  resulting 
liquid  was  dissolved  in  ether,  shaken  up  with  bisulphite  solution 
to  remove  any  unchanged  aldehyde,  boiled  with  a  little  alkali  to 
saponify  any  acetic  ester  possibly  formed,  washed,  dried  and 
distilled.  The  greater  part  boiled  at  225^  to  230^  C.  It 
decolorised  bromine  solution,  and  possessed  a  pleasant  odour  of 
roses. 

The  odour  of  rose  was  also  noticed  by  Dodge  in  the  filtrate  from 
the  bisulphite  precipitate  above  described.  The  oil  yielded  by  the 
first  pressing  was  collected  apart.  The  ethereal  washings  were 
dried,  and,  after  removal  of  the  ether,  combined  with  the  first. 
The  product,  a  light  yellow  oil  of  peculiar  odour,  was  now  carefully 
fractionated.  It  commenced  to  boil  at  185^  C,  and  the  tempera- 
ture rose  steadily  to  240^  C,  above  which  it  was  considered 
unnecessary  to  fraction.  At  the  tenth  distillation  the  oil  was 
almost  completely  separated  into  three  portions.  The  first,  a 
limpid  colourless  oil  having  a  lemon-like  odour,  boiled  at  177®  to 
180®  C,  and  out  of  the  original  quantity  of  350  c.  c.  amounted  to 
75  c.  c.  The  second,  a  somewhat  thicker  oil,  of  slightly  greenish 
colour,  and  having  a  pleasant  rose-like  odour,  boiled  at  222®  to  224®, 
and  amounted  to  120  c.  c.  The  third  portion  consisted  of  products 
boiling  above  240®. 

When  oil  of  E.  maculata  var,  dtriodora  is  shaken  with  a  solution 
of  sodium  bisulphite,  or  treated  in  the  same  way  as  described  for 
oil  of  critronella,  the  mixture  becomes  hot  and  changes  to  a  solid 
mass,  from  which,  after  washing  with  ether,  pure  Citronellon 
separates  on  decomposition  with  soda  solution.  The  fraction 
s 
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boiling  under  200®  C,  which  amounted  to  about  4  per  cent, 
showed  none  of  the  characteristic  reactions  of  Cineol  (Eucalj^l 
and  it  must  therefore  be  assumed  that  this  body  is  not  preseot  in 
the  oil  of  JSucalyphis  muculcUa  var.  citriodora.  The  well  rectified 
oil  is  colourless,  and  has  a  pleasant  melissa-like  odour. 

It  is  considered  that  the  oils  of  JE,  £ailei/aiia,  E,  microcoryi  and 
E.  maculata  var.  citriodora  are  very  similar  in  composition. 
Citronellon  has  been  found  in  E.  dealbata^ 

E.  microcorys,  Mueller,  called  the  "Sallow  wood"  of 
Northern  New  South  Wales,  is  found  in  the  Coast  districts  w 
Cleveland  Bay.  The  yield  from  the  fresh  leaves  is  nearly  2  per 
cent.,  sp.  gr.  0896,  boils  at  160®  to  200®  (Staiger). 

E.  Staigeriana.  The  "Lemon-scented  Iron  Bark"  of  the 
Palmer  River,  Queensland.  The  leaves  are  obtainable  from 
May  town  ;  they  possess  an  odour  very  like  that  of  scented  verbena. 
Staiger  says  the  odour  of  the  oil  is  so  exactly  like  that  of  oil  of 
verbena  that  it  would  be  difficult  to  distinguish  it  by  its  odoar 
alone,  although  it  differs  in  its  lower  specific  gravity,  which  is  0871 
or  when  freed  from  moisture  0*880*,  that  of  verbena  being  0'890.t 
The  oil,  when  fresli,  contains  from  0*1  per  cent,  to  0*3  per  cent  of 
water,  which  can  easily  be  removed  by  calcic  chloride.  An 
important  constituent  of  oil  of  K  Staigeriana  is  Citral  C\o  H^,  0, 
an  aldehyde  that  is  of  very  frequent  and  extensive  occurrence  in 
essential  oils,  and  especially  occasions  the  characteristic  aroma  of 
lemon  oils  and  oils  having  a  lemon-like  and  verbena  odour,  such 
as  those  of  Andropogoii  Citratus  (Lemon-grass),  Backhaum 
Citriodora,  and  the  fruit  of  Tetranthcra  citrata.  The  elementaiy 
arrangement  of  Citral  is  doubtful,  but  the  fact  tliat  gcrnnid 
is  converted  into  citral  by  oxidation,  and  citral  itself  into  gcrank 
acid,  suggests  that  it  is  also  a  chain  compound  with  the  corres- 
ponding fonuula : — 

OH 

CH-CH,-CH  =  CH-C(CH3)  =  CH-CHO 

ch/ 

*  Pliarm.  Journ.  [3],  xvii.,  p.  142. 
+  Ibid  [3],  X  ,  p.  212 
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E.  haemostoma,  Smith.  A  "  white  gum."  Illawarra,  New 
South  Wales  to  Wide  Bay,  Queensland.  The  tree  is  said  by  Dr. 
Bancroft  to  be  plentiful  and  yield  a  colourless  oil  of  odour 
intermediate  between  that  of  geranium  and  peppermint.  The 
yield  from  fresh  leaves  being  672  ounces  per  ton,  sp.  gr.  0*  880 
(Maiden).  Schimmel  says  0*890,  and  boils  from  170^  to  250^.*  This 
oil  differs  from  all  other  described  eucalyptus  oils,  and  has  an 
odour  resembling  that  of  cumin  oil.  It  contains  cumin-aldehyde, 
cymol,  and  among  the  oxygenated  constituents  one  having  a 
peppermint  odour,  probably  menthon, 

E.  capitellata,  Smith,  found  in  Victoria  and  Queensland. 
This  oil  has  not  been  examined,  but  its  odour  is  said  to  be  scarcely 
distinguishable  from  that  of  peppermint. 

E.  populifolia,  Hook.  "Bimbil  Box"  of  New  South  Wales, 
Queensland  and  North  Australia.  The  oil  from  this  tree  is 
interesting  from  the  fact  that  it  resembles  cajuput  more  than  any 
other  eucalyptus  oil.  In  colour  it  is  bright  red.  It  contains  cymin- 
aldehyde  and  a  fair  proportion  of  cineol. 

E.  corymbosa,  Smith.  The  "Blood wood  tree."  It  is  found 
on  the  coast  of  New  South  Wales  and  South  Queensland.  This 
is  one  of  the  most  suitable  of  eucalypts  for  a  dry  soil.  Maiden 
states  the  odour  of  its  essential  oil  to  resemble  a  mixture  of  lemon 
and  rose,  and  its  taste  to  be  bitter  and  somewhat  camphoraceous. 
It  is  colourless,  of  sp.  gr.  0-881  at  15^  C.  According  to  Bosisto, 
100  lbs  of  leaves  yielded  90  ozs.  3  drs.  of  oil.     It  is  rich  in  cineol. 

E.  goniocalyx  Mueller,  one  of  the  trees  known  as  "White 
Gum."  This  species  forms  a  very  tall  tree,  and  is  especially  found 
in  humid  forests  on  the  mountains.  It  is  unknown  in  Tasmania, 
and  seems  limited  to  the  most  fertile  districts  of  Victoria  and  New 
South  Wales.  In  southern  New  South  Wales  it  is  known  as  "  Blue 
Gum,"  being  sometimes  known  in  Victoria  as  the  "  Spotted  Gum 
tree."  From  the  barks  of  both  this  and  E.  corymbosa  an  excellent 
paper  is  manufactured ;  its  wood  being  very  hard  and  close  grained, 
is  much  used  for  building  purposes,  but  its  essential  is  valueless, 
except  perhaps  as  a  curiosity  or  for  investigation,  as  it  possesses  a 
suffocating,  penetrating,  unpleasant  odour  and  repulsive  taste.     In 

*  Scbimmel  and  C.  Beiicht,  April,  1888. 
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colour  it  is  bright  yellow,   sp.  gr.  0*918,    boiling  point  0.152^- 
175*^  C.     100  lbs.  of  fresh  leaves  yielded  90  ozs.  of  oil. 

E.  piperita  is  mentioned  by  Maiden  amongst  other  species 
referred  to  in  his  paper  already  quoted*  as  the  New  South  Wales 
"  Peppermint  tree,"  "  well  known  for  the  abundance  of  oil  its  learn 
contain,  and  which  attracts  attention  during  the  very  tfrst  year  of 
settlement  in  Australia.  Oil  is  made  from  it  on  a  commercial 
scale  in  at  least  one  district."  This  oil  does  not  seem  to  be  known 
commercially  in  Europe.  Other  trees  of  similar  properties  are 
mentioned  by  Raveret  Wattel ;  these  are : — 

E.  melliodora,  Cunningham,  commonly  known  as"  Box  tree,' 
"  Yellow  Box  tree  "  and  "  Peppermint  tree."  This  tree  seems  to 
prefer  rather  open  and  high-lying  localities.  Cordier  says  humidity 
does  not  suit  it. 

E.  odorata,  Schl.,  is  also  known  as  a  "  Peppermint  tree."  It 
succeeds  best  on  calcareous  soil  in  elevated  situations  which  are  not 
overshadowed.  As  it  does  not  suffer  by  drought,  it  is  one  of  the 
species  intended  for  trial  in  the  Algerian  Sahara,  having  already 
been  grown  with  success  in  light  dry  soil  in  Algeria  It  is 
unknown  in  Tasmania,  and  is  only  known  on  the  Australian 
continent. 

Some  time  ago,  samples  of  oil  labelled  E.  odorata,  were  reported*** 
as  having  been  received  from  Adelaide,  which,  on  examination, 
were  found  to  consist  of  a  crude  oil,  sp.  gr.  0*907  at  15^  C,  and  a 
rectified  oil,  sp.  gr.  0909  at  18^  C,  both  of  which  gave  a  strong 
eucalyptol  reaction  with  hydrobromic  acid,  but  no  phellandrene 
could  be  detected.  In  addition  there  was  some  "  residue  from  the 
rectification,"  which  appeared  to  be  the  portion  of  the  oil  having  the 
highest  boiling  point  (boiling  between  220^  and  260^^  C).  This 
fraction,  which  is  a  brown  liquid,  and  has  a  sp.  gr.  of  0*045,  is  said 
to  be  sought  after  in  Australia  as  a  soap  perfume.  Its  o<lour  is  said 
to  strongly  resemble  cuminol,  the  presence  in  it  of  which  body  has 
been  detected. 

E.  odorata,  Behr.,  is  mentioned  by  Maiden  J  as  being  found 

*  Pharni.  Journ.  of  AuRtralia,  13th  March,  1892. 
t  Schiinmel,  Beiicht.,  Oct.,  1889. 
X  Usefal  Native  plants  of  Australia. 
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in  South  Australia,  Victoria  and  New  South  Wales.  Mueller 
found  in  1000  lbs.  of  branches  with  about  500  lbs.  of  leaves,  112J 
ozs.  of  essential  oil.  Bosisto  states  that  100  lbs.  of  leaves  from  trees 
in  elevated  situations  yielded  4  ozs.  13  drs.  of  an  oil  of  sp.  gr.  0*922, 
while  the  yield  from  the  same  quantity  of  leaves  in  low,  swampy 
situations  was  only  5J  drs.  of  oil  with  sp.  gr.  0*899.  It  is  bright 
yellow  in  colour  with  a  greenish  shimmer  and  an  aromatic 
camphoraceous  taste.     Boiling  point  between  157^-199^  C. 

E.  Planchoniana,  Mueller.  This  species  is  of  limited  occurr- 
ence and  found  in  northern  New  South  Wales  and  southern 
Queensland.  The  odour  of  this  oil  is  described  as  peculiar,  allied 
to  citronella,  but  differing  from  it.  Fresh  leaves  yield,  according 
to  Staiger,  0*06  per  cent.  Sp.  gr.  0*915.  It  has  been  suggested  as  a 
soap  perfume. 

E.  salubris,  "The  fluted  or  gimlet  gum,"  so  called  in  allusion  to 
the  appearance  of  the  stem.  The  extraordinary  abundance  of  oil 
in  the  leaves,  approximately  4  per  cent,  in  the  fresh  foliage,  points 
this  species  out  as  the  leading  one  in  Western  Australia  for  oil 
distillation.*     Maiden  makes  no  mention  of  its  properties. 

E.  leucoxylon,  Mueller.  Known  in  various  localities  as 
"  Boxwood  "  or  "  Mountain  Ash  "  (from  some  distant  resemblance 
to  the  appearance  of  the  European  Mountain  Ash),  forms  a  large 
tree  in  the  forests  on  the  mountains  in  the  south  and  east  of 
Victoria.  It  is  also  found  in  New  South  Wales,  Queensland,  and 
in  South  Australia,  near  Spencer's  Gulf.  Bosisto  states  the  yield 
of  oil  from  100  lbs.  of  leaves  to  be  16  ozs.  7  drs.,  or  over  1  per 
cent.,  but  observes  that  the  leaves  were  heated  and  part  of 
the  oil  was  lost.  Sp.gr.  0*923,  boiling  point  155*^-178^  C.  Odour 
and  taste  are  said  to  resemble  those  of  oil  of  E,  oleosa  (above 
referred  to  as  E.  cnerifolia), 

E.  longifolia,  Link.,  is  found  in  New  South  Wales  to  Port 
Jackson,  and  in  Victoria,  the  eastern  part  of  Gipp's  Land.  The 
oil  is  said  to  have  an  aromatic,  cooling  taste,  and  ethereal 
camphoraceous  odour.  Sp.  gr.  0*940,  boiling  point  194*^-215^  C. 
According  to  Maiden  the  yield  from  100  lbs.  of  leaves  that  had 
suffered  in  transport  amounted  to  3  ozs.  3  J  drs.     Bosisto  considers 

♦  Mueller,  Forest  Resources  of  West  Australia. 
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the  high  sp.  gr.  may  be  accounted  for  by  some  peculiar  substance 
dissolved  in  the  sample  tested,  especially  as  the  sample  is 
remarked  upon  as  being  viscid,  and  like  a  fatty  oil  left  i 
stain  on  paper. 

E.  obliqua,  UHeritier  vel  robusta,  E.  fabrorxim,  SchL,  t 
giganteay  J.  Hook,*  commonly  known  as  "  The  Stringy  Bart" 
It  is  found  growing  on  very  poor  soil  and  at  considerable 
elevations  in  all  the  mountainous  districts  of  Tasmania,  also  in 
Victoria,  southern  coast  of  New  South  Wales,  and  South  Australia, 
where  it  forms  vast  forests.  It  is  a  very  fine  tree,,  of  an  average 
height  of  150  feet,  but  specimens  of  300  and  400  feet  in  height 
are  not  uncommon.  Its  close-grained  wood  is  used  for  manr 
purposes,  being  only  slightly  inferior  to  that  of  E,  globtdus,  and 
the  bark  is  useful  for  the  manufacture  of  paper.  Its  foliage  has  a 
bluish  tint  like  that  of  E,  glohulvs,  the  essential  oil  of  which  is 
described  (Wittstein  and  Mueller)  as  being  of  a  reddish-yellow 
colour,  mild  odour,  and  bitter  taste.  Sp.  gr.  0899  ;  boiling  point 
171^-195^  C. 

The  eucalypts  yielding  Kino  are  : — 
E.  rostra ta,  Schlecht. 
E.  calophylla,  R  Brown. 
E.  coripnhosa,  Smith. 
E.  maciUata,  Hooker. 
E,  tcsselariSy  Mueller. 
E.  si(hro2?holia,  Benth. 
E.  amygchdiiia,  Labil. 
E.  Plpcnta,  Smith. 

Though  most  abundantly  found  in  the  Australian  continent  and 
its  neighbourhood,  many  of  the  various  species  of  eucalyptus  are 
found  to  thrive  under  very  dilferent  influences  as  regards  climate 
and  soil.  Several  have  been  introduced  into  India,  and  are 
thriving  admirably,  some  being  grown  at  elevations  where  snow 
remains  on  the  ground  for  several  months  of  the  year;  others 
flourish  best  in  the  northern  and  warmer  parts  of  the  continent; 
others  again,  are  more  at  home  in  swampy  ground,  whilst  some 
seem  to  prefer  sandy  or  calcareous  soils.  The  experimental 
cultivation   of  gum-trees   in   other  countries  must  therefore  be 

♦  Flor.  Aastr.,  iii.,  p.  204. 
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regulated  by  a  coiisicleraliou  of  these  facts.  As  regards  Eucalyptus 
ultivation  in  India,  the  luost  successful  results  have  been  obtained 
a  the  NUghiris,  where,  according  to  a  recent  Report  of  the 
Conservator  of  Forests,  South  Circle,  Madras,  there  are  several 
extensive  plantations,  both  Clovemment  and  private,  of  several 
species,  but  chiefly  the  E.  globulus  is  cultivated  on  most  of  the 
hills  in  Southern  India  at  from  4,000  to  8,000  feet.  Also  in 
Wynaad  several  varieties  have  been  introduced  from  Queensland 
and  are  growing  vigorously.  Some  trees  planted  in  1884  were 
•  60  feet  liigb  in  )  890,  with  a  girth  of  42  inclies  at  4  feet  from 
'the  ground. 

In  Northern  India,  extensive  trials  were  made  in  1876  with 
seeds  of  various  kinds  of  Eucalyptus,  and  it  was  then  ascertained 
that  those  of  the  £.  resini/crn  (Smith),  and  M.  rostrata  (Schlech), 
were  the  most  promising  for  cultivation  in  the  plains.  These  two 
species  have  since  maintained  their  character,  and  there  are  now 
Hevend  vigorous  specimens  both  at  Saharanpur  and  Lucknow 
which  jield  seed  abimdantly.*  The  localities  in  Northern  India 
suited  for  the  blue-gum  (E.  globulus)  are  Rauikhet  and 
Abbottabad.  E.  citriodora  (Hooker),  and  K  melliodora  (Cnnning- 
bam),  both  having  sweet-sented  foliage,  are  thriving  well  in  many 
places  in  North  India. 

The  author  of  "  The  Economic  Products  of  India  "  says : — "  The 
following  communication  was  received  from  the  Conservator  of 
Forests,  Punjanb,  in  August,  1889  : — "  A  considerable  number  of 
speciefl  of  Eucalyptus  have  been  tried  in  various  parts  of  the 
Province,  and  on  the  whole,  the  results  have  been  satisfactory  ;  it 
has  been  found,  however,  that  planting  in  groves  gives  a  lietter 
chance  of  success  than  when  the  trees  are  grown  singly  along 
roads,  &c.  In  Kangra,  in  the  Kathula  estate,  and  in  Kulu,  a 
few  specimens  of  the  bine  gum  and  some  otlier  kinds  have  done 
well,  and  experiments  are  now  being  made  in  the  Dera  Tahsil.  In 
Hazara  the  experiments  have  been  successful,  and  there  are  now  a 
number  of  trees  round  Abbottabad  80  feet  high.  In  Chamba 
attempts  were  made  at  Kalatop,  Chamba  and  Bakloh  ;  at  tlie  two 
former  places  they  failed,  but  there  are  about  100  trees  flourishing 
at  Bakloh.  The  most  extensive  experiments  that  have  been  made 
were  in  the  Lahore  District  at  Changa  Manpa  and  in  the  Carob 

Watt.  Diet,  of  tUe  Economic  prod,  of  India,  iii,,  p.  279.  ^^^^ 
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plantation  at  Lahore.  In  all  25  species  have  been  tried,  but  obi 
of  these,  only  three,  E,  rostrata,  E.  cUriodora  and  E.  resini/era^hk^ 
had  any  real  success.  The  cause  of  the  failure  may  be  mainlj 
attributed  to  three  sources — 1st,  failure  in  the  rains  ;  2nd,  injuiy 
to  the  young  stems  by  sunburn  ;  3rd,  and  worst  of  all,  the  white 
ants  which  attacked  the  tree  by  eating  away  the  supporting  rooti'* 

The  commercial  situation  of  Eucalyptus  oils  generally,  now 
(Nov.,  1893)  appeal's  to  be  in  a  rather  critical  state,  owing  to  over- 
production. 


Spikenard  and  Valerian. 

In  Northern  India  the  ancient  Spikenard  was  long  supposed  br 
Europeans  to  be  derived  from  Andropogon  Sch/jenanthus,  Lin.,*  and 
in  Southern  India  the  name  "  jatamansi,"  the  name  of  the  true 
spikenard,  has  been  erroneously  applied  to  tubers  of  the  Cypena 
stolonifems  Retz,  and  other  sweet-smelling  species  of  the  genus 
Cyperns  (wliich  have  also  been  designated  "  sunibul ").  PersiiUi 
and  Arabian  writers  mention  Spikenard  as  "  Sumbul,"  "  Sumbul- 
ul-teeb,"  "  Sumbul-ul-Hind,"  or  "  Sumbul-i-Hindi,"  the  latter  term 
being  used  to  distinguish  it  from  A'alerian,  which  is  sometimes 
called  "  Suml)ul "  ;  in  fact  tlie  words  "  Nard  "  and  "  Sunibul "  have 
been  very  indiscriminately  applied.  The  word  Nard  is  Persian, 
and  the  Persians,  as  the  overland  carriers  of  jatamansi  between 
India  and  Kirman,  and  Gerrha  and  Mesopotamia,  communicated 
their  name  for  it  to  the  Ilebrew^s  (Nerd),  the  Greeks  (rcipSo?)  and 
the  Eonians  (Nardum).  It  is  prol)able  that  the  Persians  modified 
the  word  into  their  language  from  the  Sanskrit  word  "  Naladwitha." 
The  present  Syrian  and  Arabic  appellations  simply  mean  "  Spike  " 
or  "  Indiiui  Spike  "  {Sliehdltd  sunhul). 

The  drug  is  now  identified  with  the  product  known  in  the 
dialects  of  Bombay  and  Bengal  (also  in  the  Tamil  vernacular  with 
somewhat  different  pronouneiation)  as  jdtdmdyisi.  It  is  known  in 
Hindee  as  Bcdchar  and  Chhar,  Init  the  pronouneiation  of  such 

•  Blanc,  in  Phil.  Trans.,  Ixxx.,  p.  284. 
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words  cannot  be  made  intelligible  by  our  Western  alphabets.  The 
Jdidrndnsi,  Mand,  Bhutaked  ("Demon's  hair*'),  Fisitd,  Tapasvini 
and  Mishi,  applied  to  this  root,  are  all  of  Sanskrit  origin  and  date 
from  a  very  remote  period.  Eoyle  says  (Illustrations  of  the  Botany 
of  the  Himalayan  Mountains,  p.  241)  "  On  consulting  A\dcenna  we 
are  referred  from  the  Greek  word  Narden  to  Sumbul  and  from  the 
Latin  translation  "  Nardum  "  to  "  Spica,"  under  which,  the  Eoman, 
the  Mountain,  the  Indian  and  Syrian  kinds  are  mentioned  and 
"  Senbel "  is  given  as  the  synonymous  Arabic  name.  This  proves 
that  "  Sumbul "  in  Persian  dictionaries  translated  "  the  Hyacinth," 
— the  Spikenard,  to  which  the  hair  of  a  woman  is  compared, — an 
ear  of  corn,  etc.,  was  always  considered  by  Arabian  authors  as 
synonymous  with  the  Nardos  of  the  Greeks.  On  consulting  the 
Persian  works  on  Materia  Medica  in  use  in  India,  and  especially 
the  Mukhzun-ul-Udwieh,  we  are  referred  from  "  Narden  "  in  the 
Index  to  "  Sumbul  "  in  the  body  of  the  work.  Under  this  name, 
however,  four  separate  articles  are  described  :  1st — Sumbul- 
hindee  ;  2nd — Sumbul-  roomee,  called  also  "  Sumbul-ukletee  "  and 
"  Nardum-ukletee,"  evidently  the  vapSo^  X^^'^^XV  ^^  Dioscorides, — 
said  also  to  be  called  "  Sumbul-italioon,"  that  is,  th  Nard  which 
grows  in  Italy  ;  3rd — "  Sumbiil-jiballee  "  or  Mountain  Nard 
(vdpSo^  opeivrj)  ;  4th — '*  Sumbul  farsee,"  which  is  a  bulbous  plant 
and  probably  a  kind  of  hyacinth.  Polyanthes  tuberosa  is  described 
as  being  one  of  the  kinds  of  Persian  Sumbul."  The  Sanskrit  name 
"  Balchur  "  has  reference  to  its  resemblance  to  locks  of  hair. 

The  plant  which  produces  the  "True  Spikenard,"  "Indian 
Nard  "  or  "  Mountain  Nard  "  of  Dioscorides  (i.,  cap.  vi.)  has  been 
proved  beyond  all  doubt  to  be  the  Nardostachys  Jatamansi  of 
De  Candolle,  and  is  botanically  described  and  figured  by  him  in 
his  Seventh  Memoir,  "  Sur  la  famille  des  Valerian^es,"  t.  1 ;  and 
Prodomus,  iv.,  p.  624  ;  alsp  Chatin,  "  Etude  sur  les  Valeriandes  " 
(Paris,  1872),  p.  69,  t.  2.  N.  grandiflora,  D.O.,  Mem.,  1.  c.  p.  8,  t.  2, 
Prodr.,  iv.,  p.  624  ;  Wall.  PL,  As.  Ear.,  iii.,  p.  40.  Fatrinia 
Jatamansi,  Don  Prodr.,  p.  159,  and  in  Lambert,  "  Description 
of  the  genus  Cinchona,"  p.  177,  with  fig.  Valeriana  Jatainansi, 
Wall.  Cat.,  431  (not  of  Jones  or  Roxburgh,  in  As.  lies.,  ii.,  p.  405 
and  iv.,  p.  433,  which  represent  V,  Wallichii,  D.C.,  a  plant  which 
is  considered  identical  with  V.  Hardwickii^  Wallich) ;  also  Fedia 
grandifiora,  Wall.  Cat.,  1187. 
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Tiie   jijeDeral   character   of    the  genus   Nanloslathys,   DJ 
described  iu  "  Hooker's  Flora  of  Britiah  India,"  iii.,  p.  210,  in  ^  1 
following  terms  : — "'  Erect  perennial  herbs.     Leaves  entire,  railiol 


elongate  spathiilate ;  cauliiie  few.  Flowers  capitate,  heads  in 
cymes  ;  bractes  obloug,  free  or  nearly  so.  Calyx-limb,  5-lobed.  in 
fruit  enlarged,  membranous,  veined.    Corolla  tubular -cainpaauUtdi 


base  sui'-equal;  loltes,  5,  spreading.  Stamens,  4.  Ovary  3-ceIled, 
!  oiTiled  ;  style  linear,  stigma  c-apitate.  Fruit  obovate.  com- 
pressed, 3-celled,  l-seeded,  the  2  "barren  cells  smaller  than  the 
fertile.    Seed  obovate,  compressed." 

The  distinctive  character  of  the  species  iV.  jaiamansi,  is 
idetailed  by  the  same  authority,  as  follows ; — "  Eoot  slock,  woody , 
long,  stout,  covered  with  fibres  from  the  petioles  of  withered 
leaves.     Stem,  4  to  24  inches,  more  or  less  pubescent  upwards. 
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often  glabrate  below.  Eadical  leaves,  6  to  8  inches  by  one  inch, 
longitudinally  nerved,  glabrous  or  slightly  pubescent,  nanx)wed 
into  the  petiole ;  cauline,  1  or  2  pairs,  1  to  3  inches  long,  sessile, 
oblong  or  sub-ovate.  Flower  heads  usually  1,  3  or  5 ;  bractes, 
\  inch,  oblong,  usually  pubescent;  corolla  tube,  \  inch  long, 
somewhat  hairy  within,  as  are  the  filaments  below.  Fruit,  J  indi 
long,  covered  with  ascending  white  hairs,  crowned  by  the  ovate, 
acute,  often  dentate  calyx-teeth.  There  are  two  forms  of  this 
plant ;  a  large-flowered  (see  illustration  on  preceding  page),  with 
usually  glabrous  bractes,  and  a  smaller  one,  with  the  corolla  tube 
scarcely  ^  inch  long,  and  the  bractes  densely,  shortly  hairy; 
various  intermediate  forms  occur." 

The  plant  is  found  in  the  Alpine  Himalaya,  at  altitudes  of 
11,000  to  15,000  feet;  from  Kumaon  to  Sikkim,  ascending  to 
17,000  feet  in  Sikkim. 

N.  jatainaiisi  is  a  plant  of  easy  cultivation,  in  the  open  air,  in 
this  country.  A  specimen  supplied  to  me  from  Messrs.  Ware  and 
Sons  Nurseries,  at  Tottenham,  agrees  with  tab.  i.  in  De  CandoUe's 
Mdmoire,  above  given.     The  plant  is  quite  hardy  in  England. 

Witli  regard  to  the  objection  that  the  fragrance  of  the 
Jataniansi  is  not  such  as  to  warrant  the  probability  of  its  having 
been  so  highly  esteemed  by  the  ancients,  Eoyle  observes  that  ii 
might  be  sufficient  to  reply,  that  it  is  both  incorrect  and 
unpliilosophical  to  infer  that  the  tastes  of  another  time  and  country 
must  be  those  of  the  age  and  place  we  live  in.  In  the  present 
instance,  however  disagreeable  it  may  be  to  some,  there  is  no 
doubt  that  the  jatamansi  is  highly  esteemed  in  the  present  day 
throughout  the  East,  both  as  a  perfume  and  a  stimulent  medicine. 

The  part  of  the  plant  which  is  collected  for  the  market  is  the 
perennial,  hairy  portion  of  the  stem  immediately  above  the  root* 

Dr.  Dymock  saysf : — "  It  is  very  desirable  that  further  trials 

*  The  hair  wash  in  common  use  amonjj  Indian  women  and  called 
AngalepaHy  AngodvartaHy  SugJutndi-}^uH  or  Utnen,  is  composed  of  GiivaU 
(seed  of  Primus  Mahal ib) :  Kdpih'kachri  [Hedychium  spicatiim,  which  see); 
Vala  {Andropogon  MuricatuSy  see  Ist  Series)  ;  Pdch  (Po^^ostemon  Patchouli); 
Jatamansi;  UpaUt  [Aplotaxis  Lappa  ^*  CoHtxifi  ");  Nd  gar  moth  {Cypena 
scariosus,  which  see).  [C.  pertcnm's  is  sometimes  used)  ;  Daima  {Artemisia 
sieccrsiana)  and  Murwa  {Origanum^  several  species).  Other  articles  are 
sometimes  added. 

t  Mat.  Metl.  W.  Ind.,  2nd  ed.,  p.  347  ;  Notes  on  '•  Indian  Dmjijs,"  Phann. 
Journ.  [3],  ix.,  p.  1034. 
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should  be  instituted  with  this  promising  drug,  which  can  be 
procured  at  a  small  cost  in  almost  all  the  bazaars  throughout 
India  (J  Re.  per  pound).  Care  should  be  taken  to  select  good 
specimens  for  trial,  6is  the  central  portion  of  the  root  is  often 
destroyed  by  insects." 

The  drucr,  as  brought  from  the  mountainous  districts  of  Northern 
India,  consists  of  a  short  portion  of  rhizome,  about  as  thick  as  the 
little  finger,  of  a  dark  grey  colour,  surmounted  by  a  bundle  of  fine 
reddish-brown  fibres,  the  whole  forming  an  object  of  peculiar 
bristly  appearance,  not  unlike  the  tail  of  a  sable  or  marten.  The 
fibres  are  produced  by  an  accumulation  of  the  fibrous  tissue  of 
former  leaves,  and  are  matted  together,  forming  a  kind  of  network; 
amongst  them  the  remains  of  flower-stalks  may  be  found.  The 
odour  of  the  drug  is  heavy  and  peculiar,  like  a  mixture  of  valerian 
and  patchouli,  although  more  agreeable  than  either ;  the  taste  is 
bitter  and  aromatic.  When  the  central  portion  is  removed  and 
cut  across,  it  is  seen  to  consist  of  a  thin  cortical  portion  connected 
with  the  central  woody  column  by  four  medullary  bands,  between 
which  are  situated  large  canals,  which  contain  the  fibrovascular 
bundles.  The  central  woody  column  is  of  a  red-brown  colour, 
angular  and  jointed,  having  a  certain  amount  of  resemblance  to 
the  vertebrae  in  the  tail  of  an  animal. 

The  'product  "  Spikenard,"  discussed  by  Sir  William  Jones  (As. 
Ees.,  ii.,  p.  405),  was  doubtless  derived  from  Nardostachys,  but  the 
plant  described  and  figured  as  Valeriana  Jataviansi  is  Valeriana 
WaUichii,  D.C.  The  mistake  arose  from  the  fact  that  he  was 
supplied,  either  accidentally  or  by  design,  with  the  wrong  plant 
from  Bhutan,  and  this  at  a  time  when  it  was  not  possible  to  detect 
the  imposture,  as  it  was  long  before  we  had  free  access  to  the  hills. 
The  same  mistake  seems  to  have  been  made  by  Roxburgh,  in  the 
Asiatic  Kesearches,  iv.,  p.  433,  and  was  subsequently  corrected  by 
Wallich  and  Eoyle  independently.  The  name  V,  Jatamansi  is 
hence  to  be  suppressed. 

Jatamansi  was  investigated  by  Kemp  in  1884,  with  the 
result  that*  56  lbs.  of  the  root  yielded,  on  distillation,  three  fluid 
ounces  of  oil.  Its  optical  power  was  — 19*^  5'  in  100  m.  m.  tube. 
Its  sp.  gr.  at  82  Fahr.  was  0*9748.     One  hundred  pounds  of  the 

*  Dymock,  Pkarmacojinraphia  Indica,  11.,  p.  237. 
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root  submitted  to  distillation  by  Kemp  &  Co.  (1890)*  yieldw 
fifteen  ounces  of  a  pale  yellow  oil  and  a  faintly  acid  distillale-t 
"  A  fine  violet  or  bluish  colour  is  produced,  as  with  oil  of  valerian, 
by  mixing  a  drop  or  two  of  the  oil  with  about  20  drops  of  carboa 
disulpliide  and  a  drop  of  strong  nitric  add.  With  sulphuric  acid 
the  oil  gives  a  reddish-brown  coloration.  On  boiling,  the  o3 
acquires  a  darker  liue  and  a  greenish  fluorescence." 

Valeriana  Wallichii,  D.C.,  Mem.  Valer.,  p.  15,  t.  4  ;  D.C.  prridr- 
iv,  640 ;  Wall.  PI.  As.  Ear.,  iii.,  40 ;  Syn.  V.  villosa.  Wall  Cat, 
433  ;  V.  Jaiamansi,  Jones,  in  As.  Res.,  ii.,  fig.  at  p.  405 ;  Eoxb.  vl 
As.  lies.,  iv.,  p.  433 ;  Fl.  Ind.,  i.,  163  (see  Eoyle,  111.,  p.  24;l 
correcting  Jones  and  Roxburgh's  mistake) ;  V.  spica,  Vahl.  Emm, 
ii.,  p.  13,  is  an  inhabitant  of  the  temperate  Himalaya,  from 
Kashmir  to  Bhotiin  at  altitudes  of  10,000  feet,  and  the  Khasia 
mountains  at  altitudes  of  4,000  feet,  and  is  distributed  in 
Afglianistan.  As  described  in  Hooker's  Flora  of  British  India,  iil, 
p.  213,  "  the  root-stock  is  horizontal,  thick,  with  thick  descending 
fibres.  Stem  6  to  18  inches,  often  decumbent  below,  very  rarely 
divided.  Eadiad  leaves  often  1  to  3  inches  diameter,  deeply 
cordate,  usually  acute  and  toothed.  Corj'mb  1  to  3  inches  in 
diameter,  not  very  lax  even  in  fruit ;  bracteoles  oblong-linear,  a^ 
long  as  the  fruit.  The  typical  large  form  of  this,  with  acute, 
toothed  radical  leaves  and  pilose  fruits,  is  easily  separable  from  I . 
j)j/rolafolia ;  but  there  are  smaller  examples,  with  the  radical 
leaves  elliptic,  entire,  the  fruits  nearly  glabrous,  which  are  ver}* 
near  V.  2)l/rola?fulia. 

It  does  not  appear  to  be  a  proven  fact  that  V.  Wallichii  I).  C 
is  a  distinct  species  from  V,  Hardivickii  of  Wallich  and  Don* 
(Wallich's  post-scriptum  observation  to  this  last  description  by 
Roxburgh  is  worded  thus  : — *'  The  flowers  and  seeds  seem  like  those 
of  V.  Jdtamansi,  but  in  regard  to  the  root  and  leaves  the  two 
plants  differ  widely."  It  is  also  to  be  remarked  that  Don  avers 
the  V.  Hardwiclcii  to  be  the  plant  described  and  figured  by  Sir 
William  Jones  as  spikenard  in  the  Asiatic  Eesearches,  ii.,  p.  403. 
which  description  and  figure  is  above  accounted  for  as  pertaining 

*  Dymock,  Pharmacographia  Indica,  ii.,  p.  237. 

t  It  is  presumed  they  mean  the  aqueoun  ])ortion  of  the  distillate. 

X  Ilardw.  in  Ab.   Kes.  vi.,  p.  350,   with  a  figure;  Don.  Prodr.  Fl.  Nep.» 
p.  159  ;  Wall.  PI.  As.  Rar.,  iii,  t.  263 ;  Koxb.  Fl.  Ind.  i.,  p.  166. 
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■  to  V.  WcUlichii  D.C. ;  yet  De  CandoUe  expressed  the  opinion  that 
tie  two  plants  were  of  distinct  species*  ;  but  Lindley  (Flor.  Mod., 
472)  in  speaking  of  De  Candolle's  opinion  expressed  about  another 


species  {V.  IHoacoridis)  says,  "...     the  learned  botanist  was 
Dot  pereonally  acquainted  with  the  subject." 
*  D.  C,  Mem..  VaL.  p.  16. 
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The  figures  given  by  Eoyle  (Illnat.  Bot.  Himal..  t  i4) «( 
Nardostackys  Jataviami  are  reproduced  in  Figure  annexed.  C«t 
pariii]^  tlieni  witli  De  Candolle'a  representation  of  that  plant  (UC 

MiJni.  Valer),  r>u  preceding  page,  a  alriking  difference  ia  appurat; 


i 

L 


Nardostaohvh  Jatauansi,  Hoyle, 


aevenil  paita  of  Royle'a  plant,  especially  the  leaf  formation. 
approximating  in  appearaTice  t^  those  of  V.  Celtica  and  V.  Saiiunea, 
and  the  lower  portions  to  those  of   I'.  Gamjites'  or  "  False  Indiu 

*  GnibuuTt,  HUt.  dw  Drofpios,  iii.,  p.  73,  ^^^ 
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'artl"  which  Chatin*  calls  the  "Faux  Nard  Radicant,"  and 
tardus  Celticn  or  "  False  Celtic  Nard."t  Nevertheleaa,  Royle's 
gures  are  considerad  by  eminent  botanists  of  the  present  day  to 
jpresent  a  form  of  the  true  plant,  though  perhaps  not  correct  in 
1  details.  The  extreme  forma  of  Nardostachys  differ  considerably 
ut  they  are  connected  by  intermediate  varieties.  Also  the  plant 
ae  a  very  dift'ereiit  appearance  at  diflei'ent  stages  of  its  growth. 
rhe  jiarticiilar  plants  illustrated  by  Royle  were  possibly  not  so 
udiciously  selected  as  a  pure  type  of  the  true  plant  as  the  example 
gured  by  the  more  experienced  botanist,  De  Candolle.  Euyle'a 
lants  may  have  been  more  mature  as  regards  the  root  (which  he. 
jya  is  crowned  by  the  bases  of  several  stems  in  the  larger  plant), 
nd  may  have  been  taken  early  in  the  year,  before  the  full 
fevelopiiient  of  the  leaves. 

Considering  the  acknowledged  mistakes,  diSerences  of  opinion, 
itc.,  amongst  various  writers,  to  say  nothing  of  the  confusion  of 
rernjicular  names,  and  the  vague  ideas  conveyed  in  the  writings 
B(  the  Ancients,  the  subject  is  a  very  difficult  one. 

Dioscorides  (i.,  cap.  6)  distinctly  mentions  three  kinds  of  Nard  : 
the  "  Celtic,"  the  "  Mountain  "  (now  taken  to  be  the  K.  Jntnmansi, 
D.C.),  and  the  third  being  of  two  varieties,  the  "  Syrian  "  and  the 
'Indian."  The  latter  is  also  called  "  (Jangites,"  from  the  river 
res,  near  which,  flowing  by  a  mountain,  it  is  found.  This 
plant  is  in  all  its  parts  larger  than  the  mountain  plant,  and  has 
several  hairj'  spikes  growing  out  o£  one  root;  these  are  rather 
dark  in  colour  when  dry.  and  smell  something  like  Cyperus  roots. 
It  is  considered  that  this  plant  furnishes  what  is  known  as  the 
"  False  Indian  Nard."  There  are  two  sorts  of  the  root  of  this 
plant  met  with  in  commerce,  the  one  termed  "  radicant "  and  the 
Other  "  feuillu."'  The  last  is  gathered  in  a  younger  state  of  the 
plant  and  consists  of  a  spike  covered  with  yellow  foliations,  or 
i  remnants  of  the  petioles  of  withered  leaves,  terminating  in  a 
art,  ligneous  root  furnished  with  yellowish,  fibrous  rootlets. 
As  the  plant  ages  the  remnants  of  leaf  formation  decompose 
and  assume  the  form  of  hairy  tilaments- 

Dr.  Dymock  (Pharmacographia  Indica,  ii.,  p.  238)  states  that 
the  dried  root  of  V.  Wallchii,  D.C.,  furnishes  the  Indian  perfume 


"  Etudes  gur  les  Valer 
+  Ibid.  p.  Ml,t.  xi. 


t,  p.  130,  t.  i 


274  ODOROGRAPHIA. 

known  in  Hindee  and  Bengalee  as  Tagar,  in  Punjab  dialect  is 
Mushk-i'  Wali,  also  as  Bala,  and  in  the  district  of  Bhutan  ts 
as  Pampe.  He  states  that  this  fragrant  drug,  Tagara,  is  fretju^^ntlT 
mentioned  by  Sanskrit  writers,  and  other  names  for  it  are 
Nandyavdrta,  Nundiniy  Varpini,  Nadhushakhya  and  PiTuHi^'prtL 

The  value  of  the  dried  root  in  India  is  stated  to  be  7  E&  per 
Surat  maund  of  37^  lbs.  Other  plants  of  the  same  genus  possess 
odorous  properties. 

Valeriana  Celtica,  Lin.,  Spec.,  p.  46 ;  Jacquin  CoUectana 
ad  Botanicam,  i.,  t.  24,  f.  1,  the  "  Celtic  Nard,"  is  a  hardy  perennial 
a  native  of  the  Swiss  Alps  and  the  Tyrol, — the  country  of  the 
ancient  Celts.  The  plant  is  glabrous,  the  leaves  quite  entire, 
obtuse  ;  the  radical  ones  obovate ;  the  cauline  ones  linear.  The 
stems  are  simple,  two  to  3  inches  high ;  the  flowers  disposed  in 
interrupted  racemose  spikes,  white  inside,  reddish  outside:  the 
fruit  hairy.  The  roots  are  black,  sweet-scented  and  highly  prized 
by  Eastern  nations  for  the  purpose  of  aromatising  their  baths. 
These  roots  are  collected  by  the  Styrian  peasants  with  no  slight 
difficulty  and  labour,  and  are  exported  by  way  of  Trieste  to  Turkey 
and  Egypt,  whence  they  are  conveyed  to  India  and  Ethiopia. 

The  odour  of  essential  oil  of  Styrian  Valeriana  Celtica  is  verr 
powerful,  resembling  a  mixture  of  Komau  Chamomile  oil  and. 
Patchouli.  Its  sp.  gr.  at  15^  C.  is  0*967.  It  boils  at  from  250''  to 
300^  C.  The  root,  as  met  with  in  trade,  is  usually  weighted  with 
80  per  cent,  of  earth  adherent  to  its  fine  fibres ;  and  is  frequently 
adulterated  with  roots  of  Valeriana  sexaiilis,  found  in  the  &ime 
localities,  and  a  false  Xard  with  a  fibrous  surface  much  resemlding 
the  true  N.  Jatamansi.  The  yield  of  essential  oil  from  the  if>ot5 
of  V.  Celtica  (when  freed  from  the  adherent  eiirth)  is  1  per  cent. 

Valeriana  sexatilis,  Lin.,  Spec,  p.  45;  Jacquin,  Flone 
Austriacie  Icones,  iii.,  t.  267 ;  Jacijuin,  Hortus  botanicus  vindu- 
bonensis,  p.  204 ;  D.  C.  Flore  Franraise,  iv..  No.  3324  ;  IJertoliui, 
Amcenitates  Italica:*,  p.  326 ;  Krocker,  Flora  Selesiaca  renovate,  Xa 
52,  t.  6  ;  riukenett,  Phytographia,  t.  232,  f.  2.*  This  also  is  a  hanly 
perennial,  native  of  the  Alps,  Austria  and  Italy  and  found  in  the 
same  regions  as    V.   Celtica,  as  on  the  high  mountains  of  Mont 

*  See  also  Chatin,  "Etudes  sur  les  ValeriancSes  "-  Thbse  pour  le  Doctomi 
en  Medecine,  Paris,  1871. 
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Gene\Te,  etc.,  and  like  this  last,  has  a  dark-coloured,  very  sweet- 
scented  root,  which,  when  chewed,  leaves  a  bitterness  on  the  tongue. 
The  radical  leaves  are  on  long  petioles,  elliptic,  3  to  5  nerved, 
undivided  or  a  little  toothed,  ciliated ;  cauline  leaves  few,  small, 
linear ;  stems  erect ;  corymbs  racemose  ;  flowers  white,  often  dioeco- 
polygamous,  fruit  glabrous.  The  whole  plant  is  shining  and  about 
half  a  foot  high,  with  the  stems  sub-divided  at  top.  Analogous  to 
this  and  to  V.  Celtica  in  perfume  is  : — 

V.  Saliunca,  AUioni,  Flora  Pedemontana,  i.,  p.  3,  t.  70,  f.  i. ; 
Dufresne,  Hist.  Nat.  de  la  famille  des  Valerianates,  p.  47 ;  F.  swpinay 
D.C.,  Flor.  Frangaise,  iv.,  No.  3323 ;  V.  Celtica,  Villars,  Hist,  des 
plantes  du  Dauphind,  ii..  p.  285.  A  perennial,  native  of  Savoy, 
Vallais,  Piedmont,  Dauphind,  Italy,  on  the  higher  Alps.  The  plant 
is  glabrous ;  leaves  spathulate,  obtuse,  entire,  on  short  petioles ; 
cauline  leaves  sometimes  tridentate  at  the  base,  stems  short.  The 
flowers,  which  are  disposed  in  capitate  corymbs,  are  white,  tinged 
with  red  and  sweet  scented.  The  fruit  is  oblong  and  glabrous. 
The  root  is  sweet-scented  and  of  bitter  taste.  The  plant  is  from 
3  to  6  inches  in  height. 

Valeriana  Dioscoridis.  According  to  Sibthorp  &  Smith,* 
this  is  the  true  Valeriana  Phu,  <f>ov,  of  Dioscorides  and  therefore 
the  most  powerful  of  the  Valerians,  for  which  F".  officinalis  is  to 
be  considered  merely  the  tlie  Northern  substitute ;  It  has  a  much 
more  aromatic  and  less  nauseous  odour  than  the  British  species. 
De  CandoUe  refers  this  species  to  V.  dsymhriifolia  of  Desfontaines, 
an  oriental  plant ;  but  the  synonymy  does  not  appear  to  be  certain. 
Its  Persian  name  is  Bekh-i-sumbul. 

V.  Dioscoridis  is  a  native  of  the  country  about  the  river 
Limysus  in  Lycia.  The  root  consists  of  several  fleshy,  fusiform 
tubers.  The  stem  is  erect,  rising  to  a  height  of  two  feet ;  it  is 
simple,  leafy,  taper  and  hollow.  Kadical  leaves  numerous, 
petiolate,  lyrate,  pinnated  ;  the  leaflets  opposite,  sessile,  ovate,  with 
spreading  teeth  and  veiny,  the  odd  one  very  large.  Stem  leaves 
few,  opposite,  sessile,  pinnated,  the  leaflets  nearly  equal,  lanceolate, 
unequally  toothed.  Cyme  terminal,  trichotomous,  many-flowered, 
thyrsoid.     Bractes  lanceolate,  acuminate.     Flowers  flesh-coloured. 

•  Flora*.  Gnecic,  i.,  p.  24,  t.  33. 
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Corolla  funnel-shaped,  not  spurred,  with  a  nearly  regular  lim'u. 
Stiimens  3,  equal  ;  anthers  yellowish.  Stigma  simple.  Fruit 
keeled  on  the  outside,  3-ribbed  on  the  inside,  rather  downy,  with  a 
radiant  feathery  pappus. 

False  Nard  of  Dauphine  is  the  result  of  a  peculiar  hnlW> 

formation  of  Victorialis  longa,  Clusius*  ;  Allium  angvmm, 
Matthiolus,  also  of  Bauhin.f  It  is  the  "  Anglic  serpentine "  of 
the  Italians  and  the  Allium  longttim  of  pharmacists.  Pomet's 
description  of  it  is  imperfect. 

In  outward  appearance  it  resembles  the  Nardostachys  Jaiamaml 
being  of  about  the  same  thickness  and  length  as  the  little  linger, 
rather  thicker  in  the  centre  than  at  the  extremities,  but  of  a  srrevish 
mouse-colour,  odourless  and  tasteless,  or  simply  earthy  in  those 
respects.  Its  outer  surface  is  uniform  in  appearance,  the  very  fine 
fibres  composing  its  coating  forming  an  evenly  lozenge-shapeJ 
branchlet  or  spike.  The  longitudinal  section  exhibits  that  the 
formation  of  the  white,  round,  cellular  body  of  this  root  is 
successively  upwards  in  its  habit  of  growth,  the  most  recent 
growths  being  at  the  summit  and  the  oldest  at  the  base,  a  reddish 
brown  horizontal  line  demarcating  the  position  of  the  bulbs  of 
previous  consecutive  years.  At  the  summit  of  the  uppermost  bulb 
is  the  germ  of  the  one  which  will  form  in  the  next  year,  and  below 
are  the  d(5bris  of  bull)S  of  preceding  years ;  the  whole  being 
enveloped  in  a  hairy  formation  resulting  from  previous  gP)wth<, 
and  forming  a  sort  of  prolonged  sheath  from  the  l>ottom  upwanls, 
a  manner  of  growth  quite  the  reverse  to  that  of  roots  of  other 
species  of  Allium, 

This  false  Nard  is  collected  at  Lantaret,  on  Mont  Genevre  and 
other  mountains  of  Dauphine,  the  Pyrenees,  the  Jura  and 
Auvergne,  also  on  the  mountains  in  Switzerland,  Italy,  Austria  and 
Silesia. 

"  Nobel's  Celtic  Xard  "  is  the  root  of  Arnica  vio^ilana,  Lin. 
(composita^, 

"  Italian  Nard  "  ;  "  Nardus  Italica  "  of  Matthiolus  and  of 
Lobel ;  "  Nardus  germanica "  of  Lonicer  ;  "  Nardus 
Aspic,"  or  French  Nard,  is  the  oil  of  Lavandula  spica 
{Lahiatx), 

*  Rariorum  Plantamni,  p.  189. 
t  Historia  Plantarum,  p.  422. 
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"  Mountain  Nard "  is  a  name  attributed  to  the  roots  of 
Valeriana  pyreriaica,  Lin.,  V,  tvlerosa,  Lin.,  and 
V,  asarifolia,  Dufresne. 

"  Cretan  Nard  " ;  "  Nardus  Cretica  "  of  Belli,  Prosper  Alpinius 
and  others  is  derived  from  Valeriana  Phu,  Lin. 

"  Nard  Sauvage  or  Wild  Nard  "  (employed  medicinally  as  an 
emetic)  is  furnished  by  Asarum  JSuropceum,  Lin. 

"  Assyrian  Nard "  and  "  Nard  de  la  Madeleine "  are  names 
given  to  the  "  Indian  Nard  "   iV.  Jatamansi, 

"  Spanish  Nard  "  is  produced  by  Valeriana  Tuberosa,  common 
in  the  south  of  Europe,  Spain  and  the  Caucasus. 

"  False  Nard  of  Narbonne  "  is  a  name  given  by  Dalechamps 
to  the  False  Nard  of  Dauphind. 

The  writer  of  the  article  "Spikenard**  in  the  Encyclopaedia 
itannica,  states  that  this  celebrated  perfume  seems  to  have 
•med  one  of  the  most  durable  aromatic  ingredients  in  the  costly 
guents  used  by  the  Roman  and  Eastern  nations.  "  The  ointment 
3pared  from  it — "  Ointment  of  Pictic  Nard  *' — is  mentioned  in 
3  New  Testament*  as  being  very  costly,  a  pound  of  it  being 
lued  at  over  300  denarii  (over  £10).  This  appears  to  represent 
3  prices  then  current  for  the  best  quality  of  Nard,  since  Pliny 
jntions  that  Nard  spikes  reached  as  much  as  100  denarii  per 
,  and  although  he  does  not  mention  the  price  of  the  Nard  oint- 
jnt,  he  states  that  the  UnguerUum  cinnamominum,  a  similar 
sparation,  ranged  from  25  to  300  denarii  according  to  its  quality.f 
.rd  ointment  also  varied  considerably  in  price  from  its  liability 
sophistication.  J 

On  the  authority  of  Pliny,§  the  ingredients  of  the  genuine 
itment,  "  UnguerUum  nardinum  "  were  as  follows  : — 

"  Indian  Nard  " — now  known  as  Nardostachys  Jatamansi,  D.C. 

"  Juncus " — probably  the  leaves  of  Andropogon  Lanigerum, 

Desfontaines.|| 
"  Costus  ** — the  root  of  Aplotaxis  Lappa,  Decai.sne.ir 

*  Mark  xiv.,  3-5;  John  xiL,  3-5. 

+  Pliny,  Hist.  Nat.,  xu.,  26,  and  xiii,  2. 

X  Idem,  xii.,  26,  27  ;  xiiL  2. 

§  Ibid  xiii.,  2. 

II  Vide  l8t  Series,  p.  311. 

H  Ibid,  p.  110. 
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"  Anionnim  " — the  fruits  of  Amomuvi  Cardamtnn,  L, 

"  Myrrh  " — the  gum-resin  of  Balsamodendron  Myrrha,  Xees.* 

"  Balm " — The   oleo-resiu   of   Balmmodendrmi    Opobalsamu>P. 

Kunth  and  Braudis.t 
"  Omphacium  *'  or  "  Oleum  Omphacium  " — the  oil  expressed 

from  unripe  olives. 

"  Balaninum  " — probably  derived  from    Balanites  J^Jgyj^im 
(which  see). 

"  Malabathrum  " — the  leaf  of  Cinnamomum  Tamala,  Xee?. 
was.  according  to  Dioscorides  (i.,  75),  sometimes  added 
As  is  the  aise  generally  in  hot  climates,  oil  was  used  by  the 
Jews  for  anointing  the  body  after  the  bath,  and  giving  to  the  skin 
and  hair  a  smooth  and  comely  appearance  before  an  entertainment.* 
Strabo  says  the  inhabitants  of  Mesopotamia  use  oil  of  sesame,  also 
castor  oil.  At  Egyptian  entertainments,  it  was  usual  for  a  slave 
to  anoint  the  head  of  each  guest  as  he  took  his  place,  castor  oil 
being  sometimes  used ;  Egyptian  paintings  represent  this  cust».»m. 
The  (ireek  and  lloman  usage  will  be  found  mentioned  frequently 
by  Homer,  Horace  and  Pliny,  showing  that  it  was  customary  at 
banquets  to  honour  the  guests  by  pouring  costly  perfumed  oils 
over  their  feet. 

Athenceus  speaks  of  the  extravagance  of  Antiochus  Epiphanes 
in  the  matter  of  ointments  for  guests. § 

Creech,  in  his  annotations  on  Lucretius, |;  says  : — **  Moreover 
they  arrived  at  length  to  an  excess  of  curiosity  in  regard  to 
their  ointments  that  was  indeed  wonderful;  for  Atheuicus*^  reports 
that,  *  They  grew  so  nice  as  to  require  several  sorts  of  ointment 
for  one  single  unction,  viz.,  Egyptian  for  the  feet  and  thighs, 
Phaniician  for  the  cheeks  and  breasts,  Sisymbryan  for  the  arms, 
Amarantine  for  the  eye-brows  and  hair,  and  Serpylline  for  the 
neck  and  knees.* "  But  above  all  the  rest  we  may  observe  that 
the  ancients  made  use  of  one  sort  of  oil  or  ointment  of  gwit 
value  and  singular  excellency  ;  it  was  called  Oleum  Susiiium^mA 

*  Vide  Ist  Series,  p.  268. 

t  Ibid,  270. 

X  Ruth,  iii.,  3  ;  Prov.  xxvii.,  9,  16 ;  Cant,  i.,  3,  iv.,  10. 

§  Wilkinson,  Ancient  Egypt,  p.  78. 

i;   Lib.  iv.,  1123. 

1:  Lib.  XV.  cap.  2. 
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made  from  lilies,  which,  in  the  Phrygian  tongue  were  called  dida^ 
but  chiefly  of  that  sort  of  lily  which  the  Greeks  call  xdvov,  and 
to  which  it  is  believed  allusion  is  made  in  Canticles  v.  13,  where 
the  Church  says  of  Christ,  "  His  lips  are  like  lilies."  Pliny 
describes  the  lily  that  is  called  x^ivov  to  be  of  a  ruddy  colour.* 
Elsewhere  t  he  says : — "  '  Oleum  Susinum  *  was  made  of  oil  of  Ben 
(a  colourless,  tasteless  and  inodorous  oil  expressed  from  the  seeds 
of  Moringa  pterosperma,  now  naturalised  in  the  West  Indies,  an  oil 
which  never  becomes  rancid  and  does  not  corrode  steel),  roses, 
honey,  saffron,  cinnamon  and  myrrh."  The  amount  of  perfume 
used  in  the  palmy  days  of  Rome  was  enormous ;  the  wealthy 
patricians  were  most  prodigal  in  this  respect.  The  perfumers 
were  called  •*  Ungiientarii"  as  they  principally  compounded 
unguents,  and  must  have  done  an  immense  business.  In  Rome 
they  congregated  in  a  quarter  called  "  Vicus  Thuraricus"  The 
most  celebrated  perfumer  in  the  time  of  Martial  was  a  certain 
individual  called  Cosmus,  whom  Martial  frequently  mentions.  At 
Capua  there  was  such  a  number  of  perfumers  that  the  principal 
street  of  the  city,  named  S(5plasia,  was  almost  entirely  occupied 
with  them.  For  the  most  part,  these  tradesmen  were  Greeks, 
and,  as  at  Athens,  their  shops  (taberna)  were  the  rendezvous  of  the 
rich  idlers  of  that  period.  The  perfumed  oils  and  ointments  were 
made  in  great  variety.  The  basis  of  the  oils  was  generally  the 
oil  of  Ben,  above-mentioned,  and  that  of  the  unguents  was  a 
bleached  and  partly  purified  tallow. 

Some  of  these  were  simple  oils,  such  as  Rhodium,  made  from 
roses ;  Narcissum,  from  the  narcissus ;  Melinum,  from  quinces ; 
Metopium,  from  bitter  almonds.  Perhaps  the  most  fashionable  oil, 
after  the  Oleum  sicsinum  above-mentioned,  was  that  called  Crocimom, 
made  from  Saffron,  which  communicated  both  a  fine  colour  and 
odour  to   the   person.J      Butter    is  noticed  by   Pliny  as   used 

*  Pliny,  Nat.  Hist.,  lib.  xxi.,  cap.  5. 

t  Ibid.,  xiii.,  2. 

t  The  use  of  alabaster  vessels  for  preserving  these  fragrant  unguents  was 
customary  at  a  very  early  period.  Theophrastus  (circa.,  314  B.C.)  states  that 
vessels  of  lead  and  alabaster  were  best  for  the  purpose,  on  account  of  their 
density  and  coolness,  and  their  power  of  resisting  the  penetration  of  the 
ointment  into  their  substance.  Pliny  also  recommends  alabaster  for  ointment 
Tases.  For  small  quantities  onyx  vessels  seem  to  have  been  used  (Horace, 
Carm.,  iv.,  12). 


by  the  ii^oes  and  lower  classes  of  Arabs  for  anointing  i 
bodies.  The  natives  of  India  prefer  strong  perfumes  for  | 
purpose,  iiud  use  oil  of  Bantal  and  oil  of  patchouli. 

The  priucipal  »ise  of  spikenard  at  the  present  time,  iu  the  ] 
is  for  making  hair  washes  and  ointiiient;  the  popular  opinion  b 
that  it  promotes  the  growth  and  blackness  of  the  hair. 

Two  Valerians  are  natives  of  this  country.    V.  officinalis. Un.  I 

is  the  most  commou;  it  has  erect  stems  two   to   four  feet  high,   ' 

irregularly  pinnated  leavcS:  and  small  white  or  piak   flower*  ia 

broad,  terminal  corymbs.    It  is  usually  found  in  moist  hedge-row; 

I  or  on  the  lianks  of  ditches  and  streams.*     V.  dioica  is  a  nalirecf 

I  1)ng8    and   marshes,   has    stems    not   attaining    to     a    height  <i 

more  than  six  or  eight  inches  ;    the  lower  leaves  are  ovale-cntite. 

the  upjier  ones  pinnate,  with  one  large  segment  at  the  end ;  the 

flowers  are  small,  unisexual.     V.  pyrenaica,  occasionally  found 

I  wild,  is  a  larger  plant  than  the  common  Valerian,  from  whieh  also 

I  it  may  be  known  by  its  heart-shaped,  toothed   leaves.     Several 

'  other  species  are  grown  in   gardens,  many   of   them   handsanw, 

I  flowering  plants. 

I  Thtt  roots  of  freshly-gathered  V.  officinalis  are  inodorous,  but  on 

I  drying  they  acquire  a  characteristic  peculiar  odour,  penetrating 

I  and  fetid,  somewhat  terebintbiuate  and  camphoraceoua.     Its  insW 

is  bitter  and  aromatic.     The  dried  root   contains   OoO  to  2  per 

oent  of  volatile  oil ;    this  variation  is   partly  attributable  to  the 

I  influence  of  the  soil  in  which  the  plant  was  grown  ;    a  dry,  stoiiF 

soil  produces  roots  which  are  richer  in  essential  oil  than  roots  grown 

in  a  humid  fertile  soil- 

IVIexican    Valerian.      This    variety    is    describedt    by  R. 

McLiuglin  aa  a  beautiful  herbaceous  plant,  common  in  the  woods 
and  damp  places  of  Eastern  Slexico.  The  roots  as  found  in  the 
Mexican  Markets,  occur  in  slices  or  fleshy  discs  from  half  to  one 
and  a  half  inch  in  diameter,  or  sometimes  in  entire  tubers.  These 
are  very  lai^c,  greyish  externally,  yellowish  internally,  hard  awl 
tough.  They  have  a  granular  fntcture  when  dry,  and  possess  an 
unpleasant  odour  and  bitter  taste.  On  analysis  a  specimen  WB* 
found  to  yield  volatile  oil,  3'33  per  cent. ;   uleo-resin,  4-30  ;   WM 

k*  For  Sgare  of  the  plant  see  Bentle.y  and  Trimen's  Med.  Plants.,  I.  1M.  ^^M 
t  Am.  JourD.  Pliu^n.,  Ixv.,  p.  S29.  ^H 

: k M 


SPIKENARD    AND    VALERIAN.  281 

and  fat,  109  ;  valerianic  acid,  0*91 ;  mucilage,  4*50  ;  pectin,  1-35. 
There  are  also  distinct  quantities  of  a  glucoside  separated  in  a 
crystalline  condition,  on  pouring  a  concentrated  alcoholic  extract 
of  the  drug  into  acidulated  water,  and  agitating  the  clear  filtrate 
with  ether.  The  commercial  European  valerian  yielded  similar 
crystals  under  the  same  conditions,  although  in  less  quantity.  By 
distilling  some  of  the  coarsely  powdered  Mexican  root  with  water, 
confirmation  was  obtained  of  the  large  proportion  of  volatile  oil 
it  contained,  3*33  per  cent,  being  the  minimum  proportion  present, 
apart  from  that  contained  in  the  oleo-resin. 

Crude  oil  of  Valeriana  officinalis  is  pale  yellow  or  greenish ; 
sp.  gr.  0-90  to  0-93.  It  begins  to  boil  at  200^  C,  gradually  rising 
to  400^  C.  The  crude  oil  was  found  by  Pierlot*  to  consist  of 
Valerene  Cg  Hg,  Valerol  C^  HjoO,  about  18  per  cent,  of  a 
stereoptene  identical  with  Drj'obanalops  camphor  CigH^oO,  7  per 
cent,  of  resin,  and  5  per  cent,  of  free  valerianic  acid. 

On  submitting  the  crude  oil  to  fractional  distillation,  a  yellowish 
oil  passes  over  between  120^  and  200®  C,  containing  nearly  all  the 
valerianic  acid  and  valerene  (an  isomer  of  Bomeene) ;  afterwards 
there  passes  over  the  Valerol,  or  oxygenated  constituent.  The 
action  of  the  air  converts  valerol  into  valerianic  acid  (a  reaction 
instantly  produced  by  potassium  hydrate);  therefore,  in  eliminating 
the  valerol  by  distillation,  the  operation  should  be  conducted  in  a 
current  of  dry  carbonic  acid. 

Valerianic  add,  H  CgH^Oj,  is  a  limpid,  oily,  colourless 
fluid,  smelling  strongly  of  valerian  root ;  it  has  an  acid  taste  and 
reaction,  and  leaves  a  sensation  of  sweetness  and  a  white  spot  on 
the  tongue  ;  it  is  inflammable,  boils  at  175®  C,  is  freely  soluble  in 
alcohol  and  ether,  is  soluble  in  30  parts  of  water,  and  forms  salts 
(valerianates)  most  of  which  have  a  sweetish  taste,  are  soluble  and 
uncrystallisable ;  sp.  gr.  0*937 ;  placed  in  contact  with  water,  it 
absorbs  a  portion  of  it,  and  is  converted  into  a  terhydrated  acid, 
with  increase  of  sp.  gr.,  and  reduction  of  the  boiling  point. 

Valerianic  acid  is  related  to  amyl  alcohol  in  the  same  manner  as 
acetic  acid  is  to  ethyl  alcohol.  It  is  found  in  Angelica  root ;  the 
root  of  Athamanta  oreoselinum  ;  the  fruit  and  bark  of  the  Guelder- 
rose  (  VHnimu/m  apvivs)  ;  the  bark  of  the  Elder  tree ;  and  in  many 

•  Ann.  Chini.  Phys.  [3],  Ivi.,  p.  291. 
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plants  of  the  Composite  Order.  It  is  also  found  in  many  animal 
oils  and  other  animal  secretions.  It  is  a  frequent  product  « 
the  oxidation  of  fats  and  of  the  putrefaction  of  albuminous 
substances. 

The  valerianic  acid  prepared  from  valerian  root  is  less  commonly 
employed  than  the  same  aciil  prepared  artificially  by  either  of  the 
following  processes : — 

1.  A  mixture  of  fusel  oil  (hydrated  oxide  of  amyl,  called  also 
"  oil  of  potato-spirit,  or  grain-oil"),  with  about  10  times  its  weight 
of  ({uicklime  and  potassium  hydrate  in  equal  proportions,  placed 
in  a  glass  flask,  heated  first  to  170^  C,  and  the  temperature 
gradually  raised  to  200^  C,  and  then  kept  heated  for  10  or  12 
hours,  by  means  of  a  bath  of  oil  or  fusible  metal ;  the  nearly  white 
solid  residuum  is  mixed  with  water,  an  excess  of  sulphuric  acid 
added  to  the  mixture,  and  the  whole  subjected  to  distillation :  the 
distillate  is  supersaturated  with  potash  (or  the  condensed  vapour 
may  pass  into  a  receiver  containing  a  solution  of  carbonate  of  soda), 
evaporated  neaily  to  dryness  to  dissipate  any  undecomposed potato 
oil,  and  then  mixed  with  weak  sulphuric  acid  in  excess ;  a  light 
oily  li(|uid  (terhydrated  valerianic  acid)  separates,  which  by 
cautious  rectification,  yields  at  first  water  containing  a  little  acid, 
and  afterwards  pure  nionohydrated  valerianic  acid,  which  is 
perfectly  identical  with  that  prepared  from  valerian  root. 

2.  From  sodium  valerianate,  w^hich  is  perhaps  the  most 
ecouoiiiieal  process.  Dilute  6 J  fluid  ounces  of  commercial 
sulphuric  acitl  with  i  pint  of  water ;  then  dissolve  9  ounces 
potassium  dichromate  in  Sh  pints  of  water  with  the  aid  of  heat; 
when  both  solutions  have  cooled  put  them  into  a  matrass,  and 
having  added  4  fluid  ounces  of  fusel  oil,  shake  them  togi^ther 
repeatedly  until  the  tem])erature,  which  first  rises  to  150^  Fahr., 
has  fallen  to  80'^  or  90*^  F.).  A  condenser  being  connected,  next  apply 
heat  so  as  to  distil  over  about  4  pints  of  liquid ;  saturate  this 
exactly  with  a  pint  or  q.  s.  of  solution  of  caustic  soda,  separate 
the  liquid  from  the  oil  which  floats  upon  the  surface,  and  evaporate 
it  until  the  residual  salt  is  partially  li(juefied.  The  heat  being  now 
withdrawn,  and  the  salt  concreted,  this  last,  w^hilst  still  warm 
is  to  be  immediately  divided  into  fragments  and  preserved  in  well 
stoppered  bottles  if  not  intended  for  immediate  use.  The 
valerianic  acid  can  be  separated  from  this  salt  as  described  in  the 
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first  process,  viz.,  the  sodium  salt  is  decomposed  by  very  dilute 
sulphuric  acid,  and  the  monohydrated  valerianic  acid  rectified  out 
by  cautious  distillation. 

The  process  of  oxidation  of  amyl  alcohol  has  also  been  described 
as  follows : — One  part  of  aiuyl  alcohol  (potato  oil)  mixed  with  two 
parts  of  strong  sulphuric  acid  is  allowed  to  flow  slowly  into  a 
solution  of  five  parts  potassium  dichromate  in  water,  and  when 
the  first  action,  which  takes  place  spontaneously,  is  over,  the 
mixture  is  heated  for  some  time  in  a  flask  provided  with  a  vertical 
condenser,  in  order  to  convert  the  Valeral  (valerianic  aldehyde) 
produced  in  the  first  instance,  into  valerianic  acid.  The  vapours 
are  then  allowed  to  distil  over  and  condense  in  an  ordinary 
condenser.  The  distillate  is  saturated  with  sodium  carbonate  ;  the 
amyl  valerianate  contained  in  it  is  distilled  off,  and  the  dry  residue 
of  sodium  valerianate  is  dissolved  in  an  equal  weight  of  water  and 
distilled  with  sulphuric  acid  (^  to  4-  part  of  sulphuric  acid  to  one 
part  of  sodium  salt).  The  distillate  consists  of  an  aqueous 
solution  of  valerianic  acid,  surmounted  by  an  oily  layer  consisting 
of  a  definite  hydrate  C^  HjoOojHg  0,  from  which  the  pure 
monohydrate,  CgHioOj,,  may  be  obtained  by  rectification.  A 
milky  aqueous  distillate  passes  over  at  first,  and  afterwards,  at 
175^  C.  the  pure  acid  in  the  form  of  an  oily  liquid. 

Although  oil  of  Valeriana  officinalis,  and  many  compounds 
obtainable  from  it  are  offensive  in  odour,  some  of  the  compounds 
of  valerianic  acid  are  highly  fragrant,  such  as : — Amyl  valerianate 
C5  Hi  I  C5  Hj,  Og,  a  colourless  volatile  liquid  which  when  diluted 
with  5  or  6  volumes  of  alcohol  and  other  ingredients,  forms  the 
Apple  essence  used  for  flavouring. 

Amyl  valerianate  is  abundantly  formed  during  the  preparation 
of  valerianic  acid  from  potato  oil,  and  is  recognised  by  the  offensive 
odour  of  rotten  apples  evolved  during  the  process.  By  treating 
the  crude  product  of  the  distillation  with  a  weak  solution  of  pure 
potash,  the  valerianic  acid  is  removed  and  the  amyl  valerianate 
obtained  nearly  pure.  It  can  also  be  obtained  by  the  direct 
action  of  valerianic  acid  on  fusel  oil.  Its  fragrance,  as  above 
observed,  is  developed  by  dilution  with  alcohol,  but  in  the  pure 
state  it  is  rank.  Care  should  be  taken  to  employ  pure  potato  oil, 
thoroughly  rectified  of  all  impurities,  as  some  impurities  (usually 
present)  would  be  apt  to  form  by  oxidation  butyric  and  propionic 
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auiils,  and  be  very  detrimental  to  tlie  true  oilour  of  tlH>  prodort 
required* 

Valeral,  or  Valerianic  aldehyde,  Cj  H  ,„  O.  Allow  a  misiun 
oF  11  parts  aniyl  akoliol,  KiJ  parts  sulphnric  aciil  and  16^  {>uu 
water  to  tiow  slowly  into  a  lukewarm  solution  of  V2\  ptrtt 
potitssium  tlichroinate.  whereby  sufficient  heat  is  prudm»^  to 
cause  the  greater  part  uf  the  valeral  to  diatil  over ;  towards  Uw 
end,  however,  the  distillation  must  lie  assisted  by  external  heating. 
The  oily  layer  of  the  distillate  is  separated  and  shaken  up,  liiM 
with  potash-ley,  to  reuiove  valerianic  acid  formed  at  the  same  lime, 
and  then  with  iicid  sodium  sulphite,  with  which  it  forma  8 
crj'stalline  compound.  The  I'esulting  crystals  are  pressed  wiii 
washed  with  alcohol  and  the  valeral  is  separated  tlierefroin  lij 
distillation  with  sofliuni  carbonate.  It  is  a  colourless,  very  moUle, 
strongly  refracting  liquid,  having  a  hui-ning,  bitter  taste  aitd 
pungent,  fruity  odour,  exciting  coughing  when  inhaled  (as  do 
many  of  the  amyl  compounds).  Its  sp.  gr.  is  08057  at  17"  C- 
and  0-8224  at  0°  C;  boiling  point  flS^-O""  C.  UJider  ordiuaij 
pressure;  92°'8  under  a  pressure  of  740  ra.  m.  (Kopp.). 
is  very  inflammable,  burning  with  a  bright  Hame.  Insoluble 
water,  but  mixes  in  all  its  proportions  in  alcohol  and 
oils. 

*  Fnael  Oil  U  au  offensive  stroDg-snielling  oil,  priMluced  along  with  Klralnl, 
during  the  fernieiitntion  of  grain,  potnUieii,  etc.,  on  the  large  scale,  nnd  whieh 
gives  tlie  peculiar  and  itieagreNible  Jliivoar  ami  iidour  to  raw  whiskey.  Itii 
found  cliieHy  in  the  lost  portion  of  the  Hpiril  which  pas.>ie»  over,  railed  ti« 
"faints,"  to  which  it  imparts  its  characteristic  odour  and  flavour.  By  recti/jing 
the  faints  at  a  very  gentle  heat,  most  of  the  alcohol  and  water  first  pats  ovm 
together  with  only  a  little  fusel  oil,  whilst  tlie  latter  forms  the  residunni  in  Ibe 
Htill.  Various  naniGK  are  given  to  the  crude  oil  thus  obtained,  according  to  in 
source.  In  each  cftM  it  essentially  consists  of  hydrated  oxide  of  arajl,  Irtrt 
trilling  and  variable  quantities  of  other  orgauic  compounds  are  mixed  with  it, 
which  olightly  modify  ita  character,  more  particularly  ils  odani'  and  flanxii. 
Tlie  oil  of  potato  spirit  is  the  purest  form  of  crude  fusel  oil.  It  is  a  nearir 
colourless,  volatile  liquid,  with  n  rather  high  boiling  point,  a  darablh 
penetrating,  otfensive  smelt,  and  an  acrid,  bnmini;  taste.  It  may  lie  puritisd 
by  the  following  process  :— Introduce  the  ordinary  fusel  oil  of  the  distilleria 
into  a  small  still  or  retort,  connected  with  a  condenser,  and  apply  heat ;  as*»B 
as  the  oil  begins  to  flow  over  unmixed  with  water,  the  receiver  should  \* 
changed  and  the  distillation  resumed  and  cnrrieil  nearly  to  dryness  ;  the  prudoM 
in  the  Hecond  receiver,  and  the  niatter  >shicli  scpara lea  from  the  water  in  tl' 
first  receiver,  are  to  be  reserved  fur  nse  in  llie  pre]>aratioD  of  valeruioata^ 
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Diethylvaleral,  ^^^xo  {^vi^&)2^iL'  According  to  Alsberg 
this  is  prepared  by  heating  1  volume  of  valeral  with  4  volumes  of 
alcohol  and  1  volume  of  acetic  acid.  It  is  sligiitly  soluble  in 
water,  and  has  a  pleasant  fruity  odour.  Its  sp.  gr.  is  0835  at 
12^  C.     BoUing  point  158^-2. 

DimcthylvcderaU  C5  H,  ^(CHa).^  0^.  It  is  prepared  by  heating 
1  volume  of  valeral,  2*5  volumes  methyl  alcohol  and  05  volume 
acetic  acid.  It  has  an  agreeable  odour.  Its  sp.  gr.  is  0*852  at  10^, 
and  boiling  point  124^. 

Ethyl  valeinnimte,  CgHgCjHgOojisa  fragrant,  volatile  liquid, 
lighter  than  water,  having  a  high  boiling  point  and  a  rich,  fruity 
odour,  said  to  closely  resemble  that  of  the  butyric  ether,  or  pine- 
apple. It  is  prepared  by  passing  dry  hydrochloric  acid  gas  into 
an  alcoholic  solution  of  valerianic  acid.  It  is  used  for  flavouring 
purposes.  It  can  also  be  prepared  by  distilling  8  parts  of 
valerianate  of  soda  with  10  parts  of  88  per  cent,  alcohol  and  5 
parts  of  concentrated  sulphuric  acid.  Water  is  added  to  the 
distillate  in  order  to  separate  the  ethyl  valerianate,  which  floats 
on  its  surface  as  an  oil.  This  product  is  washed  in  a  solution  of 
carbonate  of  soda  in  pure  water,  then  dried  over  chloride  of  calcium 
and  rectified,  collecting  only  the  portion  distilling  at  133  C.^ 
It  is  a  very  limpid  oil  of  sp.  gr.  0*894  at  13  C.^ 

The  odour  of  applet  has  been  noticed  in  the  leaves  and  green 
parts  of  certain  species  of  Rosa,  such  as  R,  rubiginom  (sweet-briar) 
(series  i.,  p.  23),  but  its  nature  has  not  been  studied. 

A  peculiar  fruity,  apple-like  odour  is  noticed  in  the  juice  of  the 
leaves  of  Clerodendron  inerme,  Giertn.,  Fruct.,  i.,  t.  57,  f.  i. ;  Rheede 
Hort.  Mai.,  v.,  t.  49  ;  a  straggling  bush  of  3  to  7  feet  in  height, 
native  of  India  and  Ceylon,  in  localities  near  the  sea.  The  common 
name  in  Hindustanee  is  Sangkupi  and  Chhoti-arni.  It  is  the 
Gambir-laut  of  Java,  the  Wcd-hu-TOinda  of  Ceylon,  and  the  Saii/u- 
mun  of  Cochin-China.  The  shoots  of  this  shrub  are  grey-pubescent. 
Leaves  opposite,  rarely  ternate,  J  to  IJ  in.  long;  when  young, 
somewhat  grey -pubescent,  basecuneate ;  petiole  J  inch.  Peduncles 
^  to  1^  in.,  axillary,  3-7  fid. ;  bractes  ^xr  ^^-t  linear ;  pedicels  |-J  in., 
calyx  gi-ey-puberulous  or  glabrate.  Corolla  white,  tube  J  in., 
glabrate ;  lobes  i  in.,  oblong.  Drupe  i  by  J  in.,  spongy,  hardly 
succulent,  smooth,  separating  into  four  woody  pyrenes.  Or  the 
leaves  may  be  mostly  ternate  or  sublinear  and  larger.  The  drupe 
also  may  vary  in  size. 
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Tlie  leaves  yield,  by  distillation  with  water,  a  stereopten-likc 
body  having  the  fruity  odour  of  the  fresh  plant.  Tlie  matter 
extracted  by  ether,  amounting  to  4*77  per  cent.,  is  fragrant,  greoi, 
and  of  a  greasy  consistence.  Examined  by  Hooper,*  the  leaves  left 
on  gentle  incineration  as  much  as  15*29  per  cent,  of  ash,  which 
contiiined  a  very  large  amount  of  salt,  thus  indicating  the  habitat 
of  the  plant  as  being  in  close  proximity  to  the  sea. 

If  tlie  fresh  leaves  be  CiirefuUy  dried  in  the  shade  they  presene 
their  aroma. 


Juniper. 

Juniperus  communis,  Lin.  (Sowerby,  Eng.  Bot,  1110: 
Pharmacographia,  p.  565 ;  Bentley  and  Trimen,  Med.  Plants, 
p.  255).  This  Coniferous  shrub  or  small  tree  is  a  native  of  Greece 
and  widely  distributed  in  Europe  from  the  Mediterranean  to  the 
Arctic  regions.  It  is  also  found  in  Asiatic  Eussia,  in  the  higher 
regions  of  the  Himalaya,  and  in  North  America.  Over  this  viist 
area  the  common  Juniper  presents  several  varieties.  In  Europe  it 
is  o;enerallv  met  with  as  a  bush  of  2  to  6  feet  in  height,  but  in  the 
interior  of  Norway  it  forms  a  forest  tree  of  30  to  40  feet,  living  a 
hundred  years,  t  In  the  high  mountainous  regions  of  ttim])erate 
Europe,  and  in  arctic  countries,  it  is  a  lowly  shrub  rising  only 
about  a  foot  above  the  surface  of  the  soil. 

The  leaves  are  evergreen,  subulate,  rigid,  sharp-pointed,  spreading 
and  opposite  or  in  threes,  usually  glaucous  above  and  dark  grt^en 
below.  Flowers  axillary,  sessile,  small,  dioecious,  the  males 
discharging  a  copious  cloud  of  yellow  pollen  ;  the  females  green,  on 
scaly  stalks.  The  fruit  is  commonly  called  a  "  berry,"  but  is  in 
reality  that  kind  of  cone  called  by  botanists  a  galhulns,  which  h^ 
iieshy  coalescent  carpella,  whose  heads  are  much  enlarged.*  It 
requires  two  seasons  to  arrive  at  maturity  ;  it  is  then  about  the 
size  of  a  pea,  of  a  blackish-purple  colour,  covered  by  a  glaucous 
bloom.     These  fruit  are  marked  superiorly  with  a  triradiate  groove, 

*  IMiarm.  Record,  1st  August,  18S8. 

f  Seluiheler,  Culturpflanzen  Nonvegens,  Christiana,  1875,  p.  143. 

X  Pereira,  Mat.  Med.,  ii.,  pt.  i.,  p.  326,  fij,'s.  150,  151. 
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indicating  the  adhesion  of  the  succulent  carpella ;  inferiorly  with 
the  bracteal  scales,  which  assume  a  stellate  form.  They  contain 
three  seeds.  Their  taste  is  sweetish,  aromatic  and  terebinthinate, 
and  their  odour  balsamic.  They  are  very  rich  in  sugar  (which  has 
been  described  as  analogous  to  grape  sugar),  and  by  their  fermenta- 
tion and  distillation  an  alcoholic  beverage  is  obtainable,  known  in 
France  as  "  Geni^vre,"  and  in  England  as  "  Geneva,"  or  by 
abbreviation,  "  Gin." 

The  principal  constituent  of  juniper  berries  is  an  essential  oil ; 
which  can  be  separated  by  distillation.  The  yield  from  berries 
grown  in  various  countries  has  been  estimated  by  Messrs. 
Schimmel  as  follows  : — 

Bavarian 1*2      per  cent 

Italian     08  to  1 

East  Prussian 0*6 

Polish 0-9 

Thuringian 07 

Hungarian 0*8  to  1 

the  sp.  gr.  of  these  different  products  varying  between  0*865  and 
0*885  at  15^  C.  As  regards  quality,  preference  is  generally  given 
to  the  Italian  oil,  on  account  of  its  fine  aroma  and  flavour. 

Oil  of  Juniper  consists  principally  of  pinene,  boiling  at  155^  C, 
and  cadinene,  boiling  at  205^  C.  (the  latter  predominating  in  the 
ripe  fruit).  The  peculiar  odorous  principle  of  the  oil  is  a  body 
boiling  at  180^,  and  it  is  considered  to  be  the  acetic  ether  of  a  body 
allied  to  the  terpenes  present  in  the  oil. 

A  specimen  of  crude  oil  of  juniper,  prepared  by  Fluckiger,  was 
found  by  him  to  deviate  the  polarised  ray  3*^  5'  to  the  left  in  a  50 
ni.  m.  tube.* 

A  volatile  oil  is  also  obtainable  from  the  wood  and  the  young 
parts  of  the  tree,  by  distillation  with  water  or  steam. 

The  empyreumatic  oil  of  juniper  {huile  de  Cade)  is  obtained  in 
France  by  dry  distillation  of  the  wood. 

*  F.  &  H.  Hist.,  des  Drogues,  ii.,  p.  416. 


I  An  odour  very  akin  to  thnt  of  the  "  Sweet  Gale  "  (Myrka  Gale, 
iiin.)  is  yielded  by  the  leaves  and  youiig  wood  of  the  Chiliiiu  tree 
conmionly  known  fts  "  Boldo,"  This  tree  has  at  various  times 
been  deaeribed  by  Botanists  under  tha  following  names :  — 
Peuniiin  fraijiunis,  Persoz.,  Dot.  Maj;.,  t.  7024 ;  P.  Boldu,  Feuillt5e, 
Obs.  PL  Peruv.p  iii.,  p.ll,c,6;  Benlley  and  Triraen,  Med.  Plant., 
t.  217:  and  Molini,  Storia.  Nat  Chili.,  pp.  185  and  350;  Boldni 
fraffrans,  Jitasieii,  in  Annales  dn  Museum  d'Hist.  Nat,  xiv.,  p.  134, 
and  Tulasne,  Monogr.  dea  Monimiacea-,  p.  410,  and  in  Arch,  di^r 
Museum,  viii.,  t  31,  f.  3  ;  Boldoa  fragrans,  Lindley,  in  Bot.  Reg., 
t,  57,  and  C.  Oay,  Floni  Chileua,  v.,  p.  353,  also  of  D.  Cand.  Prod., 
vL,  pt.  y,  p.  073 ;  PeuvivB  Boldm,  in  Buillon  Hist.  Plant.,  i.,  fig. 
324;  RuiziafvaiiTans.W.mz  and  Pavon,  Flont  Penivianie  Prodr., 
p,  135,  t  39,  and  Systeina  Flora;  Peruviaui,  pp.  266-278 ;  Endlicher 
Iconographia,  t  21,  and  Lindley,  Veg.  Kingd.,  p.  298,  f.  205* 
It  ia  a  native  of  Chili,  and  has  not  been  observed  in  any  other 
country.  In  the  central  provinces  it  ia  x&ry  common,  growing  on 
Bumiy  hill-Bides  in  the  neighbourhood  of  Valiiaraiso,  Santiago, 
Conception,  kc.  Formerly  it  was  met  with  only  on  the  mountains 
but  it  now  grows  in  cultivated  districts.  It  is  never  met  with 
in  a  forest,  but  always  grows  isolated.  In  a  good  soil  its  develop- 
ment ia  rapid.  It  ia  cultivated  in  gnnlena  on  account  of  its 
handsome  appearance,  evergreen,  aromatic  and  medicinal  leaves, 
and  ilie  very  fnigraut  tlowers,  which  appear  especially  in  Autumn, 
but  the  bloom  seems  to  be  produced  all  the  year  round, 
although  the  buds  take  a  long  while  to  mature.  In  cultivation 
at  Kew  and  the  Eegenta  Park  the  tree  has  flowered  in  winter. 

This  shrub  attains  a  height  of  10  to  20  feet,  having  cylindrical 
branches  Iwaring  many  cylindrical,  opposite  branchlets,  covered 
with  a  thin,  pale  grey-brown,  nearly  smooth  bark,  which  is 
adherent  to  the  wood,  corrugated  longitudinally,  and  having 
scattered  lenticela.  The  young  twigs  are  rough,  with  stellate 
hairs.     The  baik  and   the  young   twigs  are  very  aromatic;    the 

*  The  tree  U  niso  referred  to  in  Joum.  ile  Plinrm.  and  de  Chim.  [4],  xv., 
p.  223,  an<t  xvi.,  p.  IHl :  I'linnn.  Joum.  [-U  iii..  p.  -^3,  and  v.,  pp.  405  and  4S3 : 
Vear-lionkof  Phnrni.,  IS7it,  p.  97  i  a1  bo  under  the  title  of  ■  Etude sur  te  Boldo" 
in  a  "Tliene  presenile  et  Hontenue  K  I'Ecole  aujiMeure  de  Fliaiiiincie  Je  Paris 
j%i  CUade  Verne,  1874.^^^^^^^^^^^^^^^^^^^^^^^^^^ 
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wood  slightly  so.  The  leaves  are  numerous,  opposite,  vm 
slightly  stalked,  without  stipules,  evergreen,  1^  to  2 J  inches  loDf, 
broadly  oval,  very  obtuse  at  the  apex,  usually  rounded  at  the  ba«, 
margins  quite  entire,  somewhat  undulated,  often  re-eur>ed,  thick, 
dturk  green,  buUate  and  shining  on  the  upper  surface,  pakf 
beneath,  rough  on  both  surfaces  with  scattered,  wart -like 
pix)jections,  which  on  the  under  surface  are  set  with  sbon, 
spreading  bristles ;  there  are  also  numerous  minute  stellate  haiu 
beneath.  The  mid  rib  is  prominent :  veins  alternate,  sometimes 
opposite,  and  covered  on  the  surface  with  small  glands. 

The  flowers  are  pale  greenish-yellow,  very  agreeably  odoroas, 
unisexual  (dioecious),  on  long  stalks,  J  to  ^  inch  wide,  erect, 
arranged  in  short,  lax,  few-flowered,  terminal  or  axillary,  sn^aD 
trichotomous  cymes,  with  minute,  deciduous  bractes.  The  eentre 
of  the  male  flower  is  occupied  by  about  30  stamens,  inserted 
irregularly.  In  the  female  flower  the  stamens  are  usually 
represented  by  5  small  abortive  staminodes.  The  fruit  consists 
of  1  to  5  (usually  3)  pale-yellowish  green  drupes,  about  the  size 
of  a  pea ;  the  rather  scanty  pulp  is  succulent,  sweet  and  aromatic, 
adherent  to  the  stone,  which  is  thin,  irregularly  channelled,  Iwny 
and  very  hard,  with  a  perforation  on  one  side  at  the  top.  They 
are  made  into  necklaces  by  the  Chilians.  The  seed  is  solitan', 
completely  tilling  the  stone.  These  fruits  must  not  be  oonfoundHi 
with  those  known  in  the  markets  of  Chili  as  ''Peuvio/'  or  ''  Bolih'.,'' 
produced  from  a  genus  of  Lavracccv. 

Boldo  leaves  in  the  dried  state  have  a  reddish-ljrown  colour,  a 
coriaceous  texture,  and  are  covered  with  small  glands. 

The  histological  study  of  the  plant  by  Claude  Verne  alx»ve 
referred  to  was  made  from  portions  taken  from  a  tree  growing  in 
the  Botanical  Garden  of  the  Ecole  de  Medecine,  Paris.  He  states 
that  a  transverse  section  of  the  limb  of  the  leaf  showed  the 
following  characters : — 

"The  u})per  epiderm  has  one,  two,  or  sometimes  three  rows  of 
cells,  especially  in  the  neighbourhood  of  tlie  insertion  of  some 
liairs  which  originate  in  the  second  row.  These  hairs  are  simple, 
rarely  bifid,  in  form  like  birds'  claws,  conical,  arched,  and  lie 
parallel  to  the  surface  of  the  leaves.  The  inferior  ei)iderni,pien-ed 
all  over  with  stomata,  has  but  a  single  row  of  cells,  and  its  stellate 
liairs,  of    the  same  form  as  the  preceding,  sometimes  penetrate 
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beyond  the  epidermic  tissue  into  the  parenchyma.  The  parenchyma 
8  divided  into  two  zones,  one  having  oval-oblong  cells,  gorged  with 
ihlorophyll,  the  principal  axis  of  which  is  perpendicular  to  the 
mrface  of  the  upper  epiderm  ;  the  other  having  polyhedric  cells, 
ess  green  than  the  others,  containing  in  the  interior  thinly 
icattered  grains  of  chlorophyll.  Both  zones  are  furrowed  by  the 
ibro- vascular  tissue  proceeding  from  the  nerves  of  the  limina,  and 
n  the  second  moderately  large  lacunae  frequently  occur.  The 
ressels  containing  the  essential  oil  are  found  principally  in  the 
Atter  zone ;  rarely  they  occur  in  the  former.  The  oil  vessels  differ 
.n  shape  from  the  neighbouring  cells,  being  perfectly  spherical  and 
>f  a  greater  diameter,  and  this  form  remains  the  same  in  whatever 
part  they  are  found.  There  is  no  trace  of  chlorophyll  in  the 
interior,  but  sometimes  the  thick  enveloping  membrane  retains 
^inall  green  granulations,  and  the  rest  of  the  cavity  is  filled  with 
Gi  refracting  liquid.  In  places  where  this  membrane  has  been  cut 
by  the  razor  its  texture  appears  close,  firm,  and  transparent,  and 
the  liquid  may  be  seen  protruding  beyond  the  envelope.  This 
liquid  is  white,  and  transparent  in  the  green  leaf ;  in  the  dried  leaf 
it  has  a  yellowish  green  tint,  and  does  not  fill  all  the  cavity,  being 
divided  into  little  drops,  imprisoned  at  the  bottom  of  the  organ. 
Cells  containing  essential  oil  are  met  with  in  nearly  every  part  of 
the  plant." 

On   making  a  chemical  examination  of   the  imported  leaves, 

"Verne  states  that  "  some  leaves  mixed  with  portions  of  the  stem, 

coarsely  powdered,  were  placed  in  a  displacement  apparatus,  and 

treated    successively    with    ether,    alcohol,   and    distilled   water. 

Treated  with  ether,  they  yielded  2  per  cent,  of  essential  oil,  a  trace 

of  alkaloid  and  citric  acid,  and  an  aromatic  substance  (probably 

resin).    To  the  alcohol  they  yielded  a  small  quantity  of  essential  oil, 

alkaloid  (abundantly  precipitated  by  double  iodide  of  mercury  and 

potassium),  citric  acid,  sugar,  and  aromatic  matter.     To  the  distilled 

water   they   yielded   sugar,  gum,   citric  acid,  and  tannin.     The 

abundant  proportion  of  essential  oil  (2  per  cent.)  was  obtained  in 

repeated   operations.       On   distillation,  a  certain  quantity  of  oil 

having  an  odour  resembling  that  of  the  plant,  passes  over  at  185® 

C. ;  the  thermometer  then  rises  gradually  to  230®  C,  and  after 

remaining  stationary  a  few  moments,  rises  to  300®  C.    The  products 

of  distillation,  collected  at  230®  C,  and  between  230®  and  300®  C, 

compared  with  the  first  product,  have  a  greater  density  and  a 
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stronger  odour,  but  the  odour  is  always  that  of  the  whole  plant 
The  proportion  of  essential  oil  is  small  compared  with  the  amooiit 
of  thick  black  aromatic  matter  which  is  left  at  the  bottom  of 
the  retort,  and  is  probably  due  to  oxidation  of  the  oil. 

It  is  worthy  of  note  that  not  more  than  a  trace  of  oil  could  be 
obtained  by  distilling  fresh  leaves  and  stems  taken  from  a  plant 
grown  in  Paris. 

The  products  of  this  plant  have  been  for  many  years  negleciai 
and  it  is  only  recently  that  attention  has  been  directed  to  its  very 
fw^rant  essential  oil  and  to  the  fact  that  the  leaves  and  young 
branches  possess  tonic  properties,  stimulate  digestion,  and  form  » 
valuable  remedy  in  liver  complaints.  In  the  small  family  of 
Monimidcew,  to  which  this  plant  belongs,  there  are  two  other  plants 
which  are  said  to  possess  analogous  properties,  viz.,  the  AtAerospema 
moschata,  Labil.,  and  the  Nenururon  VeiLlardi. 


Myrica  Gale. 

The  Bog  Myrtle,  Sweet  Gale,  Sweet  Willow,  Eoyal  Pimento  »r 
Bastard  Myrtle,  belongs  to  the  Genus  Mi/rica,  Nat.  Ord.  Myricacffr, 
Tlie  species  Myrica  Gale  is  the  only  European  species.  It  is  a 
native  of  Britain  and  found  in  boggy  places,  the  edges  of  ponds  ami 
on  moors.  It  also  occurs  in  France,  in  Holland  and  the  northern 
parts  of  luu'ope  and  America.  It  is  a  dwarf  fragrant  shrub  from 
two  to  four  feet  high,  with  deciduous,  linear  lanceolate-olwvate, 
toothed  or  entire  exstipulate  leaves  from  two  to  three  inches  long. 
The  leaves  are  very  odorous  and  yield  a  fine  oil  by  distillation. 
The  flowers  are  male  and  female,  in  separate  catkins  on  the  Siinie 
individual,  appearing  before  the  leaves ;  the  male  catkins  are 
clustered. 

The  abundance  of  small  berries  which  are  borne  by  this  shnib, 
yield,  by  treatment  with  hot  water,  as  afterwards  descril)ed,  a 
peculiar  wax  called  Myrtle  imx.  This  wax  differs  in  many  res^mts 
from  bees'  wax,  assuming  shades  of  a  yellowish-green  colour,  and 
when  fresh,  emitting  a  fragrant  balsamic  odour.     It  has  in  some 
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ir  d^ree  the  unctuosity  of  bees'  wax,  and  somewhat  of  the  brittleness 
^  of  resin.  Its  sp.  gr.  is  greater,  as  in  the  solid  state  it  sinks  in 
^  water,  whereas  bees*  wax  floats  upon  it,  and  is  not  so  easily 
;  bleached.  It  has  been  estimated  by  Dana*  that  the  composition 
of  these  berries  is  as  follows : — 

Wax    32 

Eeddish-brown    resin,    soluble    in   acetic 

acid 5 

Black  powder 15 

Amylaceous  matter   47 

99 

Candles  manufactured  from  the  wax  diflfuse  a  delightful  odour 
when  burning. 

The  odour  of  the  leaves  of  both  the  following  plants  is 
approaching  that  of  the  English  Bog  Myrtle  (Myrica  gale) : — 

Vitex  Negundo,  Linn.,  Wight,  Icones,  t.  519 ;  Eheede,  Hort. 
Mai.,  ii.,  t.  12. 

Vitex  trifolia,  Lin.,  Bot.  Mag.,  t.  2187 ;  Eheede,  Hort.  Mai.,  ii., 
t.  11. 

The  Vitex  is  common  throughout  India  and  Ceylon,  and  its 
medicinal  properties  recognised,  t  The  two  shrubs,  the  properties 
of  which  appear  to  be  identical,  are  described  by  Sanskrit  writers 
under  the  names  Nirgundi,  Sindhuvara,  Sephalika,  etc.  The 
vernacular  names  in  Hindustanee  are  Sambhtilu  and  Nisinda  ;  this 
last  also  applies  in  Bengalee.  Other  synonyms  are  given  in 
"  Pharmacographia  Indica,"  iii.,  p.  73. 

V,  Negundo  is  the  Lagondium  of  Kumphius.  In  India  its 
leaves  are  often  placed  between  the  leaves  of  books,  to  preserve 
them  from  insects. 

V,  trifolia  (which  differs  but  slightly  from  V,  Negundo)  is 
described  as  a  shrub  (Nat.  Ord.  Verbenaceos)  of  variable  habit.  It 
is  met  with  in  patches.  As  a  general  character  the  branchlets  and 
underside  of  the  leaves  are  white,  with  a  fine  tomentum,  the  leaves 
petioled,  3  to  5  foliolate;  leaflets  lanceolate,  long,  acuminated, 
entire  or  coarsely  cut  and  crenated  ;  panicle  terminal,  pyramidal ; 

*  Jonrn.  de  Pharm.,  Ixxxix.,  p.  154. 

t  Bon  tins,  Deseasesof  India,  p.  226 ;  Fleming,  in  As.  Res.,  xi.  ;  Ingledew, 
in  Edin.  Med.  and  Surg.  Jonrn.,  IS  17,  p.  5S0 ;  Pharm.  of  India,  p.  163. 
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flowers  blueish-white  to  blue ;  berry  black,  the  size  of  a  pa 
When  growmg  near  the  sea  it  has  almost  always  3-folioIate  enoze 
leaves,  the  leaflets  being  attenuated  into  the  petioles  ;  inland,  the 
shrub  has  a  more  delicate  appearance,  the  petioles  of  the  lexm 
are  much  longer,  and  the  leaflets,  from  3  to  5  in  number,  are  ofta 
serrated.  The  serrated  variety  is  preferred  for  medicinal  use. 
The  leaves  of  both  varieties  appear  to  be  equally  aromatic  (tke 
odour,  as  before  mentioned,  reminding  of  Myrica  Gale,  The  ban 
is  feebly  aromatic.  The  leaves  contain  principally  an  essential  dl 
and  a  resin.  According  to  Dymock,  the  oil  possesses  the  same 
odour  as  the  leaves,  is  neutral  and  almost  colourlesa  The  lesn 
dissolves  in  alkaline  solutions,  with  a  reddish-brown  colour,  softens 
below  40®  C,  and  gives  oflf  aromatic  vapours  when  heated. 


Myrica  cerifera. 

The  "  Candleberry,  Bayberry  or  Wax-myrtle  "  of  North  Amelia 
is  the  Myrica  cerifera,  a  branching  shrub  of  4  to  8  feet  high,— 
sometimes  higher, — with  greyish  bark,  oblong  or  obovate-lanceolate, 
entire,  or  sinutely  toothed,  exstipulate  leaves  and  scattered  male 
catkins.  This  shrub  abounds  in  Louisiana  and  Xew  Brunswick 
and  is  widely  disseminated  in  dry  woods  and  open  fields  from  Nora 
Scotia  to  Florida.  It  is  also  found  in  the  Bahama  Islands  and  is 
cultivated  in  Cape  Colony. 

The  fruit  is  small  (smaller  than  that  of  Black  Pepper),  dry  and 
juiceless,  consisting  of  a  globular  woody  stone  enclosing  one  kernel 
The  black  granulations  of  the  outer  skin  of  the  berry  are  covered 
with  a  pure  white  mealy  crust  of  wax. 

Of  the  North  American  species,  Myrica  Carolincnsis  and  J/. 
Pcnsylvanica  are  considered  the  most  valuable. 

The  best  method  of  collecting  the  wax  is  to  scald  the  l)errie5 
with  boiling  rain  water,  covering  them  to  the  depth  of  several 
inches,  and  after  a  few  minutes  pouring  off  the  liquid  into  another 
vessel  and  skimming  the  wax  at  once  from  the  surface.  This  is 
the  exterior  coating  only  of  the  wax,  and  is  of  a  yellow  colour. 
The  marc  is  then  to  be  boiled  to  extract  the  wax  remaining  in  the 
pulp,  which  is  skimmed  off  in  the  same  way,  this  is  of  a  green 
colour  and  much  less  balsamic  in  odour  than   the  first  portion- 
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Both  waxes  are  strained  of  adherent  water,  re-melted  separately, 
purified  by  straining  through  clothes,  and  cast  into  cakes. 

It  congeals  into  a  concrete  substance  of  agreeable  odour  and 
rather  harder  and  more  brittle  than  bees*  wax.  It  is  somewhat 
diaphanous,  slighty  heavier  than  bees*  wax,  of  about  the  same 
weight  as  water  when  cold,  but  slightly  lighter  when  melted.  It 
is  insoluble  in  water ;  scarcely  soluble  in  cold  alcohol ;  soluble  with 
the  exception  of  13  per  cent,  in  20  parts  of  boiling  alcohol,  which 
deposits  the  greater  part  on  cooling.  It  is  soluble  also  in  boiling 
ether  and  slightly  so  in  oil  of  turpentine.  The  green  colour,  as 
well  as  the  bitter  taste,  depends  on  distinct  principles,  which  may 
be  separated  by  boiling  the  wax  with  ether,  and  allowing  the 
liquid  to  cool.  The  wax  is  deposited  colourless,  while  the  ether 
remains  green. 

Myrtle  wax  burns  with  a  peculiar  clear  white  flame,  producing 
little  smoke  and  during  the  combustion  emits  an  agreeable 
aromatic  odour.  Its  analysis  proves  it  to  be  almost  identical 
in  composition  with  the  wax  of  the  berries  of  the  Sweet  Gale, 
the  only  difference  being  that  it  contains  0*5  per  cent,  more  of 
resin. 

The  Myrtle  wax  from  New  Jersey  is  yellow,  more  granulated 
and  unctuous  to  the  feel,  bearing  a  greater  resemblance  to  bees' 
wax.  and  has  much  less  astringency  than  that  procured  from  New 
England.  Possibly  it  is  produced  from  a  variety  of  M,  Gale  and 
not  from  M.  cerifera,  or  it  may  be  the  wax  obtained  by  simply 
scalding  the  berrieg,  and  not  boiling  them. 

Of  the  genus  Myrica^  or  "  Wax  berry,**  there  are  five  species  and 
two  varieties  which  are  indigenous  in  South  Africa.*  : — 

1.  M,  JEthwfica, — Leaves  elliptic,  serrate  towards  the  point, 

at  the  base  entire  ;  met  with  both  on  stiff*  and  light 
soils,  and  most  frequently  in  rocky  situations,  t 

2.  M,  Serrata, — Leaves   lanceolate,   attenuated   towards   the 

point,  shai-ply  serrate,  tomentose ;  catkin  bisexual, 
scales  egg-shaped,  pointed.  Generally  on  level 
ground,  and  common  on  all  descriptions  of  soil.J 

3.  AL  quercifolia. — Leaves  oblong,  bluntly- waved  margin  ;  the 

♦  Harvey,  S.  Afr.  Gen.,  p.  309. 

t  Plunkenet's  Phytographia,  t.  48,  f.  5. 

t  Figured  in  Burmanni  variorum  Africanum  Plantarum,  Decades  10. 
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young  branches  dovmy.  It  is  found  in  sandy  soils 
in  the  Cape  district  and  S.  E.  Coast,  and  frequeotb 
with  M,  serrata*  Of  this  species  there  aretw 
varieties  cultivated  in  English  gardens. 

4.  M,   laciniata. — Leaves  oblong,   linearly  divided  from  the 

margin  towards  the  mid-rib  in  a  feather-like  maimet. 
The  younger  branches  covered  with  resiuas 
punctures.  Found  principally  on  sandy  loam  or 
clay  soil  in  the  George  district. 

5.  J/,    cardi/olia. — Leaves    somewhat   heart-shaped,  serraJe 

sessile,     somewhat     imbricated.       There    are  tiro 

varieties  of  this  species ;   the  leaf  margins  of  one  (rf 

them  being  entire,  f    M,  cardi/olia  affects  a  more 

moist  soil,  although  it  has  been  found  to  grow  weD 

on  the  sands  on  some  parts  of  the  Cape  Flats,  but 

this  is  owing  more  to  the  age  of  the  plants,  having 

in  the  first  instance  vegetated  in  a  better  soil,  the 

sand  afterwards  accumidating  by  degrees  about  their 

stems  keeps  the  roots  cool  and  comparatively  moist, 

and  enables  the  plant  to  resist  the  drying  heat  of 

the  atmosphere,  and  extend  both  root  and  stem  in 

all   directions ;    the   latter   generally   formiug  new 

roots  ill  the  upper  layer  of  sand,  which,  descending, 

contribute  to  the  support  of  the  plant. 

The  soil  most  congenial  to  tlie  growth  of  Myric<i  is  that  of  a 

sandy  nature,  dark  in  colour  from  the  vegetable  matter  that  it 

contains,  but  such  is  the  nature  of  these  shrubs  in  South  Africa 

that  they  appear  to  thrive  in  soils  and  situations  of  very  opposite 

character,  and  to  be  equally  productive  on  loamy  sand  as  they 

would  on  the  lighter  and  richer  bog  earth.     In  the  latter,  if  ven' 

moist,  and  insufficiently  drained,  the  plant  would  be  injured  by  the 

stagnant  moisture. 

The  M.  cardi/olia,  producing  the  largest  berry,  is  the  si>eci« 
mostly  recommended  for  culture  in  South  Africa,  as  being  the  most 
profitable  in  crop,  also  l)y  reason  of  the  character  of  its  growth, 
its  spreading  branches  mere  rapidly  covering  the  ground  than  anj 
of  tlie  other  species. 

*  Jacquin,  Fragnienta  Botanica,  Fasc.  2,  t.  1,  f.  4. 
t  Phink.  Phy.,  t.  319,  f.  7. 
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The  following  directions  for  rearing,  planting,  etc.,  were  given 
by  the  Cupn  of  Good  Hope  Agrieultural  Society  :— In  the  mouths 
of  April  or  May,  prepare  subatautial  boxes  of  12  inches  in  width 
And  the  same  in  depth,  inside  measure,  and  of  any  convenient 
length,  perforating  the  hottoms  with  small  holes,  covering  theoi 
with  gravel  or  small  atones  to  the  depth  of  2  inches,  then  filling 
the  boxes  to  within  1 J  inch  of  tlie  tops  with  black  vegetable  sandy 
soil,  or  with  a  mixture  of  decayed  (two-years  old)  leaf  mould  and 
of  sandy  loam  in  equal  parts.  Sow  the  berries  thickly  on  this,  and 
cover  them  with  half  an  inch  of  soil,  pressing  it  smoothly  down, 
and  thus  leaving  a  space  of  about  one  iiich  for  the  reception  of 
rain,  or  the  occasional  watering  required  in  dry  weather.  The 
boxes  to  be  placed  in  a  situation  shaded  from  the  sun,  but  not 
under  the  shade  of  trees  as  the  plants  would  be  drawn  up  weakly. 
The  soil  should  be  kept  moderately  moist  and  as  equally  so  as 
possible;  alternate  extremes  of  droiigbt  and  moistui-e  check  and 
injure  the  protruding  radicle  of  the  seed.  The  seeds  will,  if  fresh, 
vegetate  in  about  three  weeks  or  a' month,  and  as  the  young  plants 

'  appear  above  ground  they  must  be  kept  free  of  weeds  and 
octaisionally  watered.  When  the  plants  am  about  twelve  months 
old  they  ought  to  be  large  enougli  for  planting  out,  and  this  should 
be  eflected  during  the  months  of  May,  June,  or  .Inly,  as  the  most 
likely  season  to  ensure  success.  On  planting  out  at  this  season, 
they  may  be  placed  in  patches  of  three  plants  each,  the  patches  to 
be  not  less  than  four  feet,  nor  more  than  nine  feet  apart.  If  the 
ground  to  be  ])lauted  should  he  very  saiuly,  or  entirely  so,  holes 
may  lie  dug  at  the  proper  distances  and  filled  in  with  at  least  a 
cubic  foot  of  earth  similar  to  that  used  in  the  Ijoxes,  tramping  the 
same  firmly  down  before  the  plants  are  inserted ;  and  unless 
shower^'  weather  happens  at  the  time  of  planting,  it  will  be 
necessary  to  apply  water  by  hand. 

If  boxes  are  not  made  use  of,  the  ground  to  be  occuiiied  may  be 
prepai'ed  in  (mtches  as  above,  and  the  seeds  sown  at  once,  placing 
,»l>out  a  dozen  of  the  berries  in  each  patch,  keeping  the  plants  free 

"Stpm  weeds,  and  thinning  and  regulating  at  the  proper  season  such 
plants  as  are  to  remain. 

The  Myrica  may  be  also  propagated  by  layering  the  one  or  two- 
■car  old  branches  and  by  cuttings  of  the  young  ripened  wood. 
The  first  mode  would  strike  root  moat  readily,  but  be  more  trouble- 
eome  and  less  efficient  than  raising  the  plant  fmm  seed. 
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In  South  Africa,  the  wax  is  extracted  from  the  berries  bj  puttinj 
them  in  a  pot  of  boiling  water,  Stirling  gently  and  skimming  the 
surface  with  a  ladle.  The  wax  is  strained  whilst  hot  thioogh 
coarse  cloths  and  moulded  into  cakes.  The  wax  separates  from  the 
berries  and  can  be  skimmed  off  within  about  five  minutes  of  the 
time  of  putting  the  berries  into  the  water.  Not  many  berries  m 
thrown  in  at  a  time  so  as  to  allow  the  wax  to  find  its  way  easily  to 
the  surfacfi. 

"  Columbian  wax"  is  prepared  in  the  same  way  from  Mifrica 
viicrocarpa,  Benth.  There  are  several  other  species  of  Jfyria 
abundant  in  Jamaica  and  St.  Domingo,  which  also  yield  wel 
Specimens  of  some  of  these  products  are  in  the  Kew  Museum  and 
the  Museum  of  the  Pharmaceutical  Society. 

The  variety  of  this  wax  known  as  "  Ocuba  wax  "  is  obtained 
from  one  of  the  Myricas  in  the  province  of  Para,  on  the  banks  of 
the  Amazon,  Brazil. 

According  to  Moore,*  it  is  composed  of  one-fifth  of  Palmitine 
and  four-fifths  of  free  Palmitic  acid  and  a  small  quantity  of  Laurie 
acid. 

The  melting  point  of  Myrtle  wax  has  been  recorded  as  43^  C.  by 
Guibourtt;  as  47*5^*  C.  by  Lervy,  and  as  49*^  C.  by  ChevreuiL 
Guibourt  states  that  its  melting  point  can  be  raised  by  keepiugit 
in  prolonged  contact  with  boiling  water  or  by  exposure  to  the  air 
in  thin  layers  for  the  purpose  of  bleaching  it,  but  its  melting  pjint 
would  still  not  be  higher  than  49°  C.  For  the  manufacture  of 
perfumed  candles,  this  wax  can  be  hardened  and  its  melting  point 
raised  by  the  addition  of  "  Carnauba  wax." 

Carnauba  Wax  (also  called  "Ceara"  and  Bmzil  Wax)  is 
a  fragrant  production  of  the  Coptrnicia  cerifera,  Martins,  the 
"  Wax  Palm  of  Brazil."  This  palm  attains  a  height  of  30  to  100 
feet,  and  lias  a  trunk  6  or  8  inches  thick.  The  leaves  arise  from 
the  suniinit  of  the  trunk,  they  are  of  a  bright  green  colour,  fau- 
shaped,  and  terminate  at  the  apex  in  sharp  points.  The  solitary 
flowers  along  the  spadex  are  very  small,  hermaphrodite,  with  a 
three -petalous   corolla,   externally   of    a   green,   internally  of  a 

•  Journ.  de  Phann.  et  de  Cliiin.,  xli.,  p.  456. 
t  Hist,  des  Drogues,  ii.,  p.  281. 
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chest  nut- brown  colour.  The  first  coiiaiats  of  an  exterior  slightly 
sweet  pulp,  which  is  considered  a  great  tletieacy,  and  ia  covered 
with  a  dark  red  or  almost  black  akin.  It  encloses  a  round,  hard 
fieed,  containing  an  oleaginous,  almond-like  kernel.  The  latter 
when  pounded  yields  a  sort  of  flour,  forming  an  agreeable 
nutriment  witli  milk,  or  a  refreshing  drink  when  mixed  with 
water  and  sugar,  Tiie  terminal  leaf-bud,  or  so-called  "palm 
cabbage  "  is  quite  small,  but  extremely  savory  and  niitritiouB.  as 
it  contains  an  abundance  of  fecula  resembling  sago.  The  wax  is 
Beereted  by  scales,  situated  in  the  axilla;  of  the  leaves,  and  is 
found  on  l»oth  surfaces  of  the  scales,  that  on  the  upper  surface 
readily  detaching  itself  and  falling  on  the  ground  when  the  tree 
is  shaken.  The  method  of  eolleotion  ie  as  follows  : — The  young 
leaf-buds  and  scales  are  cut  off,  drie<l  for  a  few  days,  pounded,  and 
the  powder  melted  in  earthem  vessels  with  a  little  water.  A 
more  careful  process  appears  to  be  practised  in  Aracati.  The 
men  split  the  buds  with  knives  and  hand  them  to  the  women- 
who  carefully  beat  out  the  powdery  substance  with  small  sticks 
upon  an  outstretched  cloth.  It  is  then  melted  and  run  into  cakes; 
the  result  constitutes  tlie  crude  (Jamauba  wax.  It  is  estimated 
that  each  tree  yields  about  4^  lbs.  of  wax,  which  is  hard,  brittle, 
and  in  the  crude  state  of  a  dull,  ashen  colour.  After  purification 
it  is  of  a  greenish -ye  How  colour.  Its  odour  is  agreeable,  somewhat 
resembling  that  of  new  hay  and  dried  melilot. 

On  account  of  its  high  melting  point,  8i°  C,  it  has  been  used 
in  England  for  making  candles.  lu  the  melted  state  it  can  easily 
be  purified  by  filtration  through  cloth  ;  by  this  process  the  wax 
assumes  the  yellowish -green  colour  natural  to  it  when  pure  and 
its  peculiar  odour  becomes  more  apparent.  Statistics  and 
information  concerning  this  useful  palm  are  given  in  a  brochure 
entitled  "  Notice  sur  Ie  palmier  Curnauba,"  par  I>e  Macedo, 
Paris,  chez  H.  Plon.  Carnauba  wax  has  been  investigated  by 
Maskelyne.*  Its  sp.  gr.  is  0-9i)907.  It  leaves  about  0'14  percent, 
of  ash  when  burnt.  By  saponification  with  alcoholic  potash  it  yields 
a  considerable  quantity  of  miyririfl  alcohol,  0^^  Hg,  0,  melting  at 
about  88°  C,  which  exists  in  the  wax  in  the  free  state,  and  may 
be  dissolved  out  from  it  by  alcohol.  The  wax  also  contains 
quantities    of    other    alcohols    very   difficult    to   separate.      By 

•  Joom.  Cham.  Soc  [2],  »ii.,  p.  87. 
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repeated  crystallisation  from  benzene  and  etlier  it  appears  to 
yield  an  alcohol,  Cgg  H  ^gO,  melting  at  78^  C,  and  a  substance, 
C30  Hgg  O3,  melting  at  105"  C* 

Camauba  Wax  has  an  extensive  consumption  in  the  northern 
provinces  of  Brazil  especially  at  Ceara,  where  it  has  become  an 
important  branch  of  industry.  The  annual  export  of  this  wax 
is,  according  to  our  Consul's  report,  about  871,000  Kilos. 

Copernicia  cerifera  is  one  of  the  most  useful  trees  in 
Brazil,  developing  itself  without  any  culture  in  Ceara,  Rio  Grande 
do  Norte,  Bahia,  &c.  Perhaps  in  no  country  is  a  plant  applied 
to  so  many  and  varied  purposes.  It  resists  the  most  prolonged 
drought  and  preserves  itself  constantly  luxuriant  and  gre«t 
Its  roots  possess  the  same  medicinal  properties  as  the  Salsaparilha. 
From  the  trunk  are  obtained  strong  fibres,  which  have  a  beautiful 
lustre,  and  timber  very  useful  in  the  construction  of  palisades 
and  enclosures.  From  the  upper  part  of  this  palm,  called  the 
Palmetto  top,  a  very  nutritious  food  is  prepared,  also  a  wine, 
vinegar,  and  a  saccharine  matter.  During  times  of  excessive 
drought  this  tree  has  often  served  as  a  means  of  support  to  the 
populations  of  Ceara  and  Eio  Grande  do  Norte.  From  the  wood 
of  tlie  tree  musical  instruments  are  made,  also  tubes  serving  for 
the  cylindei*s  of  pumps.  The  delicate  fibrous  substance  of  the 
pith  makes  a  good  substitute  for  cork.  The  pulp  of  the  fruit  is  of 
agreeable  taste,  and  the  nut,  oily  and  emulsive,  is,  after  l>eing 
roasted  and  reduced  to  powder,  used  as  coffee  by  many  persons  in 
the  interior.  From  the  trunk  of  the  tree  a  species  of  flour,  similar 
to  maizena,  is  extracted,  as  well  as  a  liquid  resembling  that  of  the 
Bahia  cocoa  nut. 

The  Canauba  wax  which  coats  the  leaves  of  CorypJui  crri/era 
Arrud.,  another  Brazilian  palm,  is  probably  identical  with  the 
above  product,  inasmuch  as  it  melts  at  84^  and  yields  by 
saponification  an  alcohol  melting  at  88^  C. 

A  writer  in  the  '*  American  Druggist "  has  recently  listed  the 
chief  varieties  of  vegetable  wax,  among  which  are  included  certain 
substances  known  as  "  vegetable  tallows  or  fats,"  as  follows : — 

1.  Caniauha  wax,  called  also  "Ceara"  or  "Brazil  wax,"  from 
Copernicia  cerifera, 

*  See  also  Berard,  in  Bulletin  tie  la  Socidt^  Chimique  [2],  ix.,  p.  41. 
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2.  Pela  wax,  or  "  Chinese  wax,"  from  Fraxinus  chinensis, 

3.  Sumach  wax,  or  "  Japan  wax,"  from  several  species  of  Ehus. 

4.  Ka^a  wax,  from  Cinnamomun  pedunculatum, 

5.  Ibota  wax,  from  Ligicstrum  ibotu. 

6.  Stellingia    tallow,    or    "  Chinese    vegetable    tallow,"    from 
Stellingia  sahifera, 

7.  Myrica  wax,  or  "  Myrtle  wax,"  from  Myrica  cerifera, 

8.  Orizaba  wax, 

9.  Wax  from  stick-lac, 

10.  Bahia  wax, 

(This  list  could  be  added  to  by  enumerating  various  tallows  from 
nuts  of  the  Sapotacem), 

Alcohol,  ether,  chloroform,  petroleum  spirit  and  alcoholic 
solutions  of  potash  exert  a  solvent  action  on  the  various 
kinds  of  wax  met  with  in  commerce,  and  the  behaviour  of 
the  solutions  with  solutions  of  ammonia,  and  with  alcoholic 
solutions  of  lead  acetate  and  of  ferric  chloride,  has  formed  a 
means  of  distinguishing  them  from  one  another.  The  process  is 
as  follows: — A  sample  of  the  wax  is  heated  with  ten  times  as 
much  chloroform  to  boiling,  and,  when  completely  dissolved,  cooled 
in  cold  water. 

1.  The  chloroform  solution  remains  clear  after  cooling  : 

A.  Ether  effects  complete  solution. 

(a).  Alcoholic  solution  of  ferric  chloride  gives,  with  the 
alcoholic  solution  of  the  wax,  a  precipitate  insoluble 
on  heating — wax  from  Myrica  querdfolia, 

(h).  Ferric  chloride  colours  alcohol  solution  black — wax 
from  undetermined  species  of  Myrica, 

(c).  Ferric  chloride  colours  brownish,  but  gives  no 
precipitate — ivax  fronn    Myrica    cerifera;    wax   from 

Orizaba, 

B.  Ether  dissolves  only  a  part.     A  sample  is  boiled  with  ten 

times  the  quantity  of  alcoholic  potash  solution  till 
saponified,  and  the  soap  heated  with  100  volumes  of 
water. 
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(a).  The  soap  is  completely  soluble  — Japane^  \cax, 
(h).  The  soap  partially  soluble  — African  Bees  wax. 

2.  The  chloroform  solution  becomes  cloudy  on  cooling  : 

A.  Alcoholic  solution   of    acetate  of    lead   gives,   with  the 

alcoholic  solution  of   the  wax,  after  a  few  minutes 
standing,  a  cloudiness  — wax  front  Stick-lac, 

B.  Alcoholic  solution  of  acetate  of  lead  gives  no  cloudiness. 

(a).  The  ethereal  solution  of  the  wax  becomes  cloudy  on 
the  addition  of  an  equal  volume  of  alcohol  — Brazilian 
wax, 

(b).  The  ethereal  solution  remains  clear  — Bahia  wax, 

Keflection  on  the  plants  yielding  from  the  ducts  and  glandular 
hairs  on  the  surface  of  their  leaves  aromatic  products  suitable  for 
blending  with  other  materials  for  purposes  of  fumigation,  leads  to 
the  consideration  of  the  gum  Ladanum. 


Ladanum  or  Gum  Cistus. 

This  gum,  whicli  at  the  present  time  is  chiefly  used  by  the  Turks 
for  fumigation,  and  to  some  extent  as  a  perfume,  is  an  excretion 
from  the  sliort  Lrlanchilar  hairs  witli  which  the  exceedingly  viscid 
leaves  of  Cistus  Ludnnifmis,  Cistus  Crcticus,  and  some  other  allied 
sp(K*ies,  are  covered.  It  is  collected  in  the  manner  hereafter 
described.  The  plants  of  the  genus  Cistus, — nat.  ord.  Cis/intcr, — 
numbering  al)out  forty  si)ecies,  are  mostly  handsome  shrubs  from 
AVestern  and  Southern  Europe,  and  North  Africa.  Some  of  the 
species  are  hardy  in  the  Soutli  of  England,  and  are  commonly 
known  bv  tlie  name  ''  Itock  IJose." 

Various  })lants  of  the  genus  Cisti/s  are  found  dis})ersed  over  the 
w]i(»le  island  of  Cyprus,  but  occur  in  abundance  only  in  the 
nei'dibourliood  of  l)a])lios,  a  small  town  surrounded  by  lofty  mouii- 
tains.  The  ])lants  (whicli  in  this  locality  appear  to  have  a  more 
powerful  and  balsamic  odour,  and  to  exude  more  resin  than  those 
elsewhere)  are  called  by  the  inhabitants  of  Cyprus  ^vordpia, 
A'i/st(iria,  a  word  probably  corrui)Le<l  from  the  ancient  name  KioTo^i, 
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Cistus,  or  kIott},  a  box  or  capsule,  because  of  the  remarkable  shape 
of  the  capsules.*  The  leaves  of  these  shrubs  are  opposite,  entire 
or  toothed,  oblong  or  lanceolate.  The  flowers  are  large  and  showy, 
resembling  a  single  rose,  but  very  evanescent,  and  not  opening  in 
dull  weather.  Sepals  3  to  5.  Petals  white  with  a  yellow  or 
purple  blotch,  or  rose  with  a  yellow  spot  at  the  base,  never  wholly 
yellow,  although  that  colour  is  very  common  among  the  Uelian- 
ihemiims.  Capsule  covered  by  the  calyx,  5  or  10-valved  with  a 
seminiferous  partition  in  the  middle  of  each  valve,  therefore  5  or 
10-celled.  Seeds  ovate,  angular.  The  genus  is  technically 
distinguished  from  Heliantkemum  by  the  number  of  valves  of  the 
capsule,  and  by  the  flowers  being  cymose  or  solitary,  seldom 
racemose. 

The  name  of  the  nearly  allied  genus  Helianthemum  is  con- 
structed from  the  words  rfKio^  (the  sun)  and  av6o^  (a  flower)  because 
the  flowers  open  with  the  rising  of  the  sun  in  the  morning,  and 
the  petals  fall  off  with  the  setting  of  the  sun  in  the  evening.  The 
flowers  of  both  Helianthemum  and  Cisttis  only  last  for  a  few  hours 
while  the  sun  shines  ;  but  if  the  weather  is  dull  and  the  sun  does 
not  make  its  appearance,  the  flowers  do  not  open,  and  should  they 
remain  unexpanded  for  several  days  together  they  will  decay  in 
the  bud.     There  are  about  150  species  of  the  genus  Helianthemum' 

C.  ladaniferus  (Lin.,  Spec.  737,  Bot.  Mag.,  t.  112.  The  writer 
in  Curtis'  Botanical  Magazine  justly  observes  that  "this  is  one  of  the 
most  ornamental  hardy  shrubs  we  possess ;  at  once  pleasing  to  the 
eye  and  grateful  to  the  smell ;  tlie  whole  plant  in  warm  weather 
exudes  a  sweet  glutinous  substance,  which  has  a  very  strong 
balsamic  scent,  so  as  to  perfume  the  air  to  a  great  distance."  Its 
blossoms,  which  appear  in  June  and  July  in  great  profusion, 
exhibit  a  remarkable  instance  of  quickly-fading  beauty,  opening 
and  expanding  to  the  morning  sun,  and  before  night  strewing  the 
ground  with  their  elegant  remains ;  as  each  succeeding  day  produces 
new  blossoms,  tliis  deciduous  disposition  of  the  petals,  common  to 
the  genus,  is  the  less  to  be  regretted. 

It  is  a  native  of  Portugal,  where  it  grows  wild  over  leagues  of 
country.      It  is  also  common  in  Spain.      Its  leaves  are  almost 

•  Tonrn.  inst.,  2.59,  t.  136  ;  GaTt.  fnict.,  t.  76  ;  D.  C,  Fl.,  fr.  iv.,  p.  811  ; 
Prodr,  i.,  p.  263.  Upwards  of  thirty  coloured  figures  of  these  phmts  are  j^iven 
in  Sweet's  **  Cistineie." 
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sessile,  3-nerved,  lanceolate ;  upper  surface  glabrous  and  glutinous: 
under  surface  covered  with  a  dense  white  tomentuni.  Its  laige 
white  flowers  have  a  purple  blotch  at  the  base  of  the  petal&  to 
varieties  are : — 

Var,  a,  albifloriis  (D.  C,  Prod.  1.,  p.  266  ;  Sweet,  Cist,  t  84). 
Petals  white,  yellow  at  the  base. 

Var,  7,  mncidatiui  (D.  C,  Prod.  1.,  p.  266  ;  Sweet,  Cist.,  t.  U 
C.  ladanifenis  13,  planifolius,  Ait.  Hort.  Kew.,  iii.,  p.  3051 

A  much  more  common  plant  in  gardens  than  C  ladanifem^  'm 
C.  Cj/prius,  which  is  often  confounded  with  the  former,  but  has 
large  and  always  solitary  flowers  and  petiolate  leaves,  whilst  the 
flowers  of  C.  Indanifero^is  are  born  in  clusters  of  three  or  four  on 
a  common  stalk,  and  the  leaves  are  sessile. 

Cistus  Ledon  (Lam.  Die,  ii.,  p.  17;  Duh.  Arb.,  i.,  p.  168,  t 
66).  Leaves  connate,  oblong,  lanceolate,  nerved ;  upper  surface 
smooth,  shining ;  under  surface  silky,  villous  ;  flowers  corymbosely 
cymose  ;  peduncles  and  c^lyx  clothed  with  silky  villi.  Native  of 
the  South  of  France.  Its  petiils  are  white  with  a  yellow  mark  at 
the  base  of  each.     The  height  of  this  shrub  is  1  foot. 

Cistus  Creticus,  Lin.  Si)ec.,i.,  738  ;  Jacq.,  Icon,  rar.,  i.,  t.  95; 
Sweet,  Cist.,  t.  G3  ;  Wootlville,  Med.  Hot.,  t.  91 ;  Smith,  Flor.  (rnee., 
495 :  Buxbaum,  Plantaruni,  iii.,  p.  3-1,  t.  G4,  f.  i. ;  Bentley  and 
Triiiien,  Med.  Plant.,  t.  24  ;  Pharni.  Journ.  [i],  x..  p.  349. 

This  is  the  "  Cretan  Itoek  Rose,"  a  native  of  rocky  j^roimd  in 
Macedonia,  Thiace,  ( Jreece,  and  the  islands  of  Crete,  Phodes,  Sicily, 
and  Cyprus,  in  some  of  wliich  it  is  very  abundant.  Boissier* 
considers  it  a  variety  of  the  variable  C.  villosus,  Lin.,  which  is 
spread  over  the  Mediterraiu^an  district  from  Italy  to  Palestine,  and 
occurs  also  in  Corsica  Jiiid  North  Africa. 

It  is  a  small  bush  with  numerous  spreading,  opposite,  t^rate 
branches,  witli  a  rough  grey  birk,  the  younger  twigs  densely 
covered  with  tufts  of  short  white  hairs.  Leiives  i  to  li  inches 
long,  opposite,  readily  falling,  sessile,  obovate-spathulate,  acute 
or  obtuse,  tapering  into  a  broad  attenuated  almost  sheathing  btise 
entire,  bright  green,  glandular  and  tomentosely  hairy  on  botli  sides, 
with    prominent    reticulate    veins    beneath,    thick,    wavy,    and 

^   Flor.  Orient.,  i.,  p.  347. 
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wrinkled.  Flowers  abundantly  produced  in  small  cpnea  at  the 
extremities  of  the  branches,  IJ  inelies  wide,  stalked.  Sepala  5, 
teafy,  very  broadly  ovate,  suddenly  narrowed  to  an  acute  apex, 
strongly  veined,  hairy  like  the  leaves,  also  with  long  hairs  on  the 
bock,  margins  membranous,  imbricate  in  the  bud.  Petals  5, 
roundish,  imbricate,  much  crumpled  in  the  bud,  delicate,  of  a  clear 
puii>lish  pink  with  a  yellow  base ;  soon  falling.  The  fruit  is  a 
small  capsule  f  inch  long,  ovate,  acute,  brown,  furrowed,  5-valved. 
Seeds  numerous,  orange-yellow,  ixjuiidiah,  flattened. 

Var.    0,  crispcUus   (D.   C.  Prodr.,  i.,  264),     Leaves  waved  or 

curled.  Flowers  purple. 
Var.  y,  Tauricm  (D.  C,  Prodr.  L,  264).  Leaves  flat,  very 
villous  on  the  under  surface,  as  well  as  sepals.  Flowers 
purple.  Native  of  Tauria. 
The  leaves  of  all  varieties  are  exceedingly  viscid.  The  glandular 
Btructure  of  the  short  hairs  is  figured  in  Uiiger  and  Kotschy's 
■work  on  Cyprus  "  Die  Inael  Cypern,"  p.  iOS*  The  Cistiis 
tadfiHifrnts  and  C.  Letfon  do  not  produce  gum  ladanum  in  such 
e  quantities  as  C.  Gretas.  The  collection  of  such  an  epidermal 
secretion  from  living  plants  is  probably  unique  amongst  the 
economic  proiluctM  of  the  vegetable  kingdom. 

In  Cyprus,  ladanum  (sometimes  spelt  "Labdanum,")  ia  collected 

■  by  the  shepherds  by  combing  it  from  the  fleeces  of  the  sheep, 
which  l)ecome  loadetl  with  it  while  they  are  pastiiring.  In  Crete. 
however,  a  s[»ecial  instrument  called  a  Lada-n  i^erwn  is  used,  a  kind 
of  double  rake  with  leathern  thongs  instead  of  teeth,  and  used  in 
the  manner  of  a  whip.  The  straps  become  quite  cylindrical,  and 
rope-like  when  fully  charged  by  the  adhering  resin,  the  bulk  and 
weight  of  which  is  increaseil  by  the  straps  being  rolled  about  in 
the  sand.  (As  much  as  72  ]ier  cent,  of  sand  has  been  found  in  a 
sample.)  The  resiu  is  ultimately  scraped  off  the  straps  with  a 
knife,  and  kneaded  or  moulded  into  cakes  of  different  sizes  and 

■  shapes.  Tlie  work  of  collecting  is  rather  unpleasant  than  laborious, 
because  it  must  be  done  in  the  hottest  season  of  the  year,  when 
the  plants  are  moat  glutinous  from  being  covered  with  this  resinous 
exndiitiun.  and  in  the  sultriest  time  of  day  when  there  ia  not  a 
breiilh  of  wind  stirring  which  might  cause  dust  to  be  blown  on  to 
it,  and  yet  the  purest  Ladanum  ia  not  free  from  dirt,  because  the 

*  In  that  work  tbe  plant  is  referred  lo  on  pp.  336  und  393-410. 
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winds  of  the  preceding  days  have  blown  dust  upon  thesbrclf 
which  sticks  to  the  clear  shining  drops  which  sweat  through  the 
texture  like  a  fatty  dew.  A  good  worker  will  gather  ato 
three  pounds  two  ounces  per  day.* 

The  description  of  the  collection  of  Ladaniim,  given  ly 
Dioscoridesf  who  lived  in  the  first  centurj",  e^iually  apphes  at  the 
present  day,  ix,  (according  to  Toumefort's  statement),  the  Ladanum 
was  gathered  not  only  with  whips,  but  by  carefully  combing  •/ 
such  of  it  as  was  found  sticking  to  the  beards  and  thighs  of  tbe 
goi^,  which  fed  principally  upon  the  leaves  of  the  Cistus. 

Pierre  Belon,  a  French  physician  and  traveller  of  the  ICth 
centur}%  in  his  "  Observations  de  Phisievrs  Singvlaritez  et  Chc«*s 
M(^*morable8  tronuees  en  Grice,  Asie,  Judee,  Egypte,  Arabie.  et 
autres  pays  estranges,"  Paris,  1555,  faithfully  narrates  the  mode  of 
collecting  the  drug  in  the  Island  of  Crete,  in  which  ac420unt  he  is 
entirely  confirmed  by  Tournefort,  who  was  an  eye-witness  of  the 
operation  in  July,  1700. 

The  descriptions  given  by  Belon,  Tournefort,  and  Landerer 
confirm  in  an  interesting  manner  the  accuracy  of  older  writei^, 
and  strikingly  exemplify  the  persistent  character  of  Eastern 
customs. 

The  authorities  of  Kew  considered  it  worth  while  to  endeitvi-nr 
to  obtain  for  the  Kew  Museum  a  specimen  of  the  singular  iustni- 
ment  called  "  Ladanisterion,"  and,  with  the  help  of  the  Fon-ign 
Office  and  H.M.  Consul  in  Crete,  an  excellent  example  wio 
obtained  and  placed  in  the  Museum.  A  drawing  of  that  instru- 
ment, with  some  descriptive  notes,  was  contributed  by  Mr.  Thiseliou 
Dyer  to  the  Pharmaceutical  Journal  of  18lh  Oct.,  1884.*  Thf 
extreme  width  of  the  specimen  is  25  inches ;  the  length  ui  the 
handle  is  45  inches,  and  that  of  the  straps  from  36  to  39  inches. 
The  illustration  on  opposite  page  represents  its  appeiinmce. 

In  Tournefort's  figure  the  arms  which  carry  the  straps  are  less 
curved  than  in  the  modern  example,  and  the  straps  are  longer. 

These  instruments  are  also  known  under  the  name  "  Err/atiri!^ 

The  best  Liidanum  is  in  dark  masses  of  the  consistence  of  soft 

*  Tournefoit's  "  Voyage  to  the  Levant,"  i.,  pp.  56  60 ;  London,  1718. 

t  Pedacii  Dioscoridis  Anazarbci  de  Medicinal!  Materia,  fol.   1516,  hb.  i, 
cap.  130. 

X  Pharm.  Journ.  [3]  xv.,  p.  301. 
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laater.     An  inferior  sort  is  in  long  rolls,  coiled  up,  much  harder 

1  the  preceding,  and  not  so  dark. 
The  laie  Dr.  Landerer  oE  Athens,  stated,  in  a.  communication  to 
he  Pharmaceutical  Society  (traiislat:ed  by  Daniel  Hauhurj'),  that 
pCyperian  Ladanum,"  which  is  truly  Ladnnum  e  barbd  is  met 
nth  in  two  states,  namely  in  sticks  {Zadanvvi  Cyprium  in  bacculis) 
nd  in  irregular  masses  (Laclamiin  C>/pmim  in  mams). 


In  Crete,  the  hest  laudanum  is  considered  to  be  that  which  ia 
moulded  or  contorted  into  spiral  fonns  {Ladanum.  in  torlis),  but 
Cyprian  ladanum  is  preferred  at  ConatJintinople  to  the  l>est  from 
Crete.  This  seems  very  strange,  as  the  substance  collected  with 
the  leathern  thongs  must  be  purer  in  odour  than  that  collected 
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from  the  fleeces  of  sheep  and  tjoatH,  which  must  be  to  some  extafl 
con  tarn  inuted  with  ihe  offeuBive  rank  smell  of  those  anim^: 
the  Ladunisterion  may  also  he  employed  iu  Oj^niis,  but  the  lera 
"  Lnilanum  c  barbd  "  implies  that  it  is  combed  from  the  Umcn 
The  gum  is  knowii  to  the  Greeks  as  "  LaHnvo,"  and  to  the  Turks  s 
■'  Ladtn  " ;  its  correct  T'eraiau  designation  is  "  RaierUih." 

The  glim  (Lailnnum),  is  collected  entirely  in  what  is  knownai 
the  "  Pylirift  "  district,  whifh  is  the  hilly  country  stretchinj;  ffoo 
Yiillia  tu  Levka  on  the  north-west  of  the  island  of  Cyprus. 

The  Ladanum  when  fresh,  is  packed  in  little  woodeu  cases,  leam 
of  the  Bay  tree,  or  more  commouly  of  the  Ceratonia  siliqiia  being 
laid  between  the  pieces  in  ortier  to  pre\ent  their  adhesioD.  Tia 
residue  after  the  fusion  and  puritication  of  the  Ladanum  is 
employed  by  the  Cypriots  in  the  preparation  of  certain  halsami 
and  plasters  called  Ladano-balscham,  and  of  an  oil  callal 
Lailanoladon,  i.e.,  ladaniferous  oil,  for  which  purpose  it  is  eombined 
with  terpentine  and  oil  of  seseam^." 

Dr.  Landerer  also  observes,  respecting  the  Cyprian  I^id*nina 
when  collected  by  sheep  or  goats,  that  "  in  addition  to  the  Cistm, 
various  other  glutinous  plants  equally  agreeable  to  the  aniioiilt 
occur,  and  chiefly  in  moist  and  well-watered  sttuations.  These 
plants  to  which  the  names  K<avv^a,  ffpdfUT^a  and  ^jrvXKl<rrpa  an 
applied,  are  ErigcTOn  viseosum,  Erii/eroH  ijraveohns.  Inula  Criiawika, 
and  Inula  odora;  these  (according  to  Dr.  Landerer)  being  still 
more  gummy  than  the  Cistus  itself,  conli'ibute  even  a  larger 
amount  of  resinous  matter  to  the  auimals  than  that  plant.  (Tlif 
narara  yp-vWia-rpa  and  Koivv^a  are  derived  from  ^|rv'XXoi  (a  flenV 
and  Koivoylr  (a  mosquito),  on  account  of  an  attraction  possessed  hv 
the  plants  for  these  insects,  of  which  property,  and  their  glutinou» 
nature,  advantage  is  sometimes  taken  by  suspending  small  branches 
of  them  over  beds  in  order  to  attract  and  detain  these  troubleeoiue 
creatures.) 

"In  order  to  compensate  for  the  loss  of  fragrance  which  the 
admixture  of  the  resin  of  the  Erigeri:in  and  other  plants  wouM 
occasion,  various  odoriferous  sidistances  are  frequently  added.  Of 
these  the  chief  is  masticb,  that  being  one  of  the  most  esteemed 
and  usual  of  oriental  perfumes."  This  may  account  for  iho 
terehinthinate  odour  nhscrvahle  in  some  samples,  and  renders  il 
evidttut  tliat  the  purest  ladanum  is  that  collected  iu  CteU^  as  tiift 


Ifidanistei-ium  would  not  be  applied  to  other  plants,  and  would  not 
iContaiu  the  hairs  of  sheep  or  gouts  which  mould  give  off  ammoniacal 
cdours  7ohen  the  dnig  is  burned  as  incmse. 

The  quantity  annually  produced  depends  much  on  the  state  ot 
le  weather.  It  is  said  that  about  6000  lbs.  of  the  drug  are 
uinually  exported  from  Crete,  and  about  2500  lbs.  to  2800  lbs. 
from  Cyprus.  Some  Ladauum  is  also  collected  in  Spain  and 
Portugal,  but  not  exported.  The  price  is  very  variable,  being 
affected  by  the  colour,  odour,  and  consistence  of  the  drug ;  that  of 
a  deep  brown,  and  such  as  mell.s  most  readily,  is  preferred.  The 
oriental  mode  of  applying  this  teat  to  examine  the  quality,  is  to 
place  a  fragment  of  the  drug  on  the  edge  of  a  "  Maugal "  (a  copper 
itove,  which  when  filled  with  lighted  charcoal  is  placed  in  the 
jaiddle  of  an  apartment)  and  if  the  ladauum  very  rapidly  melts 
into  a  transparent  liquid,  it  may  be  regarded  as  of  the  best  quality. 
The  purest  ladanuni  lias  a  dark-reddish  or  almost  black  colour 
temally,  and  internally  it  is  greyish.  It  readily  softens  by  the 
heat  o[  the  band.  Its  odour  is  very  agreeable  and  balsamic  ;  its 
odour  has  also  been  compared  to  that  ot  ambei^ris.  Its  taate  ia 
balsamic,  bitterisli  and  slightly  acrid.  It  is  very  inflammable,  and 
bums  with  a  clear  flame.  A  aimple  of  Cyprian  ladanum  "  in 
iacculis,"  accompanying  Dr.  Landerer's  paper  to  the  Pharmaceutical 
.Society,  examined  by  Daniel  Hanbury,  yielded  on  combustion  37"7 
per  cent,  of  ash  ;  while  two  other  samples  from  a  different  source, 
left  respectively  604  and  86*0  per  cent,  of  incombustible  matter. 
It  is  commonly  very  largely  contaminated  with  sand  and  other 
earthy  matters,  sometimes  to  the  extent  of  above  70  per  cent. 
Guibourt  found  in  pure  ladanum  86  per  cent,  of  resin,  7  per  cent. 
of  was,  a  little  volatile  oil,  and  small  quantities  of  unimportant 
constituents. 

Pure  Ludaimm  ia  almost  entirely  soluble  in  rectified  spirit, 
forming  a  gold-coloured  solution.  An  essential  oil  has  been 
obtained  by  thstilling  the  leaves ;  its  sp.  gr.  is  0925  at  15"  C.  It 
boils  between  165"  and  280"  under  partial  decomposition,  with  a 
strong  odour  of  acetic  acid.  The  odour  of  the  oil  is  unpleasantly 
narcotic  and  stupifying,  differing  from  the  odour  given  off  when  a 
piece  of  the  gum  is  dropped  into  ignited  charcoal. 

A  lai^e  quantity  of  very  old  Ladanum.  of  greyish-brown  colour, 
has  recently   been   distilled  by  Messrs.  Schimmel  and  Co., — ^^Kiji 
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result  being  that  it  yielded  0*91  per  cent,  of  a  golden  coloured  oiL 
"  of  a  delicate,  penetrating  odour  of  ambergris,  and  of  sp.  gr. 
I'Oll  at  15^  C*  Of  course  it  is  impossible  to  know  from  which 
of  the  many  species  of  Cistus  this  parcel  was  derived,  and  it  is 
highly  probable  that  the  fragrance  of  the  different  species  varies. 

One  of  the  most  beautiful  of  the  rosy-flowered  species  is  C. 
vagi natus,  a  native  of  Teneriffe.  Its  hairy  leaves  are  lance-shaped, 
three-nerved,  and  dilated  towards  the  bfise,  while  the  splendid  lap^e 
rose-coloured  flowers  are  very  numerous  and  in  terminal  panicles. 
The  petals  are  crumpled  and  have  wavy  margins,  bent  inwards, 
with  a  yellow  spot  at  the  base. 

C.  populifolius  is  a  very  distinct  species  of  large  stature, 
with  ovate-cordate,  acuminate,  rugose  leaves  on  long  petioie^;  it  bears 
lateml  cymes  of  medium-sized  white  flowers  tinged  with  yellow  at 
the  base  of  the  petals ;  the  sepals  are  acuminate  and  clammy. 
The  pubescence  on  this  plant  is  slighter  than  in  many  of  the  other 
species,  but  viscous. 

One  of  the  hardiest  species  in  cultivation  is  C.  laurifolius:  its 
leaves  are  petiolate,  3-nerved,  ovate-lanceolate,  viscous,  and  densely 
tomentose  beneath.  The  flowers  are  white.  This  forms  a  robust 
shrub  6  or  7  feet  in  height. 

A  large  number  of  species  are  in  cultivation,  and  they  would  l>e 
more  extensively  cultivated  if  they  were  better  known.  ^lany  of 
the  species  will  survive  through  the  winter  in  England  in  the 
open  air,  if  the  weather  be  not  very  severe.  They  will  succeed  in 
any  common  soil,  or  a  mixture  of  loam  and  peat  will  suit  them 
very  well.  They  may  be  increased  by  layers ;  or  young  rij^eued 
cuttings,  taken  oti*  at  a  joint,  in  July  or  August,  and  thinly  plante«J 
under  a  hand-glass,  will  root  readily.  They  may  also  be  raiseil 
from  seeds,  wliich  are  produced  in  abundance ;  in  this  w^av,  fair 
sized  specimens  may  be  obtained  in  three  years.  Most  species 
thrive  best  in  a  dry  soil. 

Acorus  Calamus,  the  "  Sweet  Flag." 

The  name  Acorics  is  given  to  a  genus  of  semi-aquatic  herbticeous 
perennials  belonging  to  the  Natural  Order  Aroidecc,  comprising  a 

♦  Bericht,  April,  1893. 
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nunibtT  of  forms,  which  may,  with  advantage,  he  reduced  to  two 
ispecies.  The  most  interesting  is  the  Acoroiis  Calamus  or  "  Sweet 
Flafj,"  Lin,,  a  [ilant  appnrently  known  to  the  Greeks  as  axopov. 
Under  the  same  name  "  akaron  "  it  wiis  known  to  the  Arabs,  and 
has  been  from  a  very  early  date  a  drug  of  great  fame  in  India 
■tinder  the  Sanskrit  name  of  "  Vaka  "  and  the  Hindi  name  "  Back," 
"but  it  is  not  to  be  confounded  with  the  Calamus  Aromaticus,  Eoyle, 
■which  is  the  Indian  Rmss  Andropogon  Shfenanthue  Lin.  (vide  p- 
44,  Ist  Series),  and  probably  the  Kci\a/u>;  aptD/inTtKo^  of 
DiofMjorides.  and  KoXa/iot  of  Theophraetus. 

The  A.  Calamus  grows  in  ponds,  by  the  banks  of  rivers  and 
other  wet  places  in  England,  being  very  plentiful  in  the  rivers  of 
Norfolk.  It  is  also  found  in  the  cool  parts  of  Europe,  of  India  and 
of  Xorth  America,  It  has  been  stated  to  be  a  native  of  Europe, 
but  is  probably  a  native  of  Asia  and  was  introduced  into  Europe- 
The  Loudou  market  used  to  be  principally  supplied  from  the 
rivers  in  Europe.  According  to  Professor  Johnston,  as  much  as 
£40  has  sometimes  been  obtained  for  the  year's  crop  of  a  single 
acre  of  riverside  land  on  which  it  naturally  grows.  It  is  now 
cultivated  in  damp,  marshy  places  in  India  and  Burniah  and  is 
exceedingly  comnmn  in  Manipur  and  the  Naga  Hills,  often 
appearing  as  a  weed,  spreading  apparently  from  beneath  the  walls 
dividing  the  fields.  In  warm  climates  it  developes  greater 
fragrance  than  in  England.  From  the  lower  part  of  the  thick 
jointed  stem  or  rhizome,  which  is  very  long,  indefinite,  branched 
and  creeping  in  the  mud,  the  plant  sends  down  numerous  long, 
straight,  slender  roots,  while  from  the  upper  surface  it  pushes 
upwards  a  number  of  lance-shaped  leaves  from  two  to  three  feet  in 
length,  bright  green,  nearly  an  inch  broad,  sheathing  at  the  base, 
also  a  long,  leaf-like  stalk,  from  one  edge  of  which,  a  foot  or  more 
above  the  root-stalk,  issues  a  tall,  compressed,  spathaceous  scape 
and  u  lateral  spadix,  densely  crowded  with  a  mass  of  very  small, 
greenish,  bisexual  flowers  (odorous  when  bniised),  each  provided 
with  a  perianth  of  six  pieces,  encloeiug  six  stamens  and  a  three- 
celled  ovary  with  a  sessile  stigma.  For  figure  of  this  plant  see 
Bentley  &  Trimen,  Med.  Plant,  t.  279 ;  Woodville,  Med.  Bot.,  t., 
173 ;  Sowerby,  Eng.  Bot..  t.  356.  Though  naturally  an  aquatic 
plant,  the  Sweet  Flag  will  grow  well  in  gardens,  but  under  such 
conditions  rarely  flowers.  The  leaves  are  much  like  those  of  IrU, 
but  may  be  distinguished  from  that  and  such  like  plants  by  the 


L 


312  0D0B06RAPBIA. 

peculiar  criinped  edges  of  the  leaves,  aod  tlieir  aromatic  <^<m 
when  bruised  or  broken  across.  All  parts  of  the  plant,  bm 
especially  the  rhizome,  have  a  strong,  aromatic  and  sligbllj  aai 
taste. 

The  English  and  German  dried  root,  as  it  appears  in  the  shi^ 
under  the  name  of  radix  acori  veri  or  radix  calami  aromatiei,  k 
ill  Hattened  pieces  of  four  or  five  or  more  inches  long,  and  about  u 
broad  as  the  thumb;  jointed,  somewhat  curved,  of  a  spongy  « 
corky  texture  internally ;  of  yellowish -brown  or  fawn-coloof 
externally,  more  or  less  shrunken  and  wrinkled,  and  buff  colour  or 
of  slightly  roseate  hue  internally.  The  fracture  is  short,  the  upper 
surfaces  of  the  pieces  marked  transversely  \vith  the  scars  and 
fibrous  vestiges  of  the  leaves  which  were  attiiched  to  them;  the 
lower  surfaces  fiave  numerous  little  elevated  pale-coloured  circulti 
dots  with  a  dark  centre ;  these  latter  iudicating  the  points  from 
whence  the  roots  proceeded.  The  rhizome  deteriorates  by  keeping. 
In  Germany  the  rhizome  is  usually  peeled  before  drying  it:  it 
then  appears  as  greyish  white,  spongy  pieces,  and  is  easily 
pulverisable,  but  the  system  of  peeling  it  is  unnecessary  and  very 
wasteful,  as  the  i-eceptacles  containing  the  volatile  oil  are  more 
abundant  in  the  external  portions  of  tbe  rhizome.  Such 
<iecorticated  rhizomes  are  therefore  less  powerful  in  odour  and  of 
less  value  to  the  consumer  than  the  oi-dinary  unpeeled  ones. 

The  pulverised  root  has  been  in  use  in  England  as  a  toilet 
powder,  ou  account  of  the  fragrance  of  its  essential  oil  combined 
with  its  farinaceous  substance.  For  this  reason  it  also  enters  into 
the  composition  of  sachet  powders. 

The  rhizome  is  used  in  India  in  the  preparation  of  an  aromatie 
vinegar,  The  Bengalee  name  of  the  root  is  BAeh,  and  in  Hindee  it 
is  called  Belch  ghor  or  ym'  Bfich.  In  Tamil  it  is  Vaxhamba  and  in 
Arabic,  Vaj.  Ou  the  Malabar  coast  it  is  known  as  Vatha,  and 
under  that  name  it  was  described  and  figured  by  Van  Bheede  as  an 
Indian  plaut  in  1692  in  his  "  Hortus  Malabaricus,"  xi.,  t.  4S,  99. 
It  has  a  stronger  and  more  agreeable  odour  than  that  grown  in 
Europe  or  the  United  States. 

Dr.  Dymock,  in  his  "  Notes  on  Indian  drugs  "  thua  describe* 
the  Indian  root  as  it  appears  on  the  Bombay  Market: — "  The  root 
stock  occurs  in  somewhat  tortuous,  sub- cylindrical  or  flattened 
pieces,  a  few  inches  long  and  from  j  to  I  inch  in  greatest  diameter. 
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JEach  piece  is  obacui-ely  marked  on  the  upper  surface  witli  tlie 
Bears,  often  hairy,  of  leaves,  and  on  the  under  with  a  zigzag  line  of 
little,  elevated,  dot-like  rings,  the  seara  of  roots.  The  root-stock  is 
usually  roufjh  and  alirmiken,  varying  in  colour  from  dark  brown 
to  orange-brown,  breaking  easily  with  a  short,  corky  fracture,  and 
.exhibiting  a  pale  brown  spongy  interior.  The  odour  is  aromatic 
and  agreeable,  the  taste  bitterish  and  pungent."  As  regards  its 
microscopic  structure.  Dr.  Dymock  says  : — "  A  section  of  the 
rhizome  is  like  an  open  net-work,  composed  of  rows  of  nearly 
round  cells  and  open  spaces  (water  psasages).  Most  of  the  cells 
contain  small  starch  granules,  but  some  of  them  essential  oil.  At 
the  junction  of  the  cortical  and  central  portions  of  the  rhizome  is 

very  distinct  row  of  small  empty  cells.  The  vascular  bundles 
are  numerous,  especially  just  within  the  line  of  small  cells  just 
noticed;  each  bundle  consists  of  aringof  spiral  vesselsBurrounding 

number  of  jointed  tubes.     In  the  Bombay  market,  two  kinds  of 

Vekhand "  (the   local   name   of   the   root)   are   known,   viz. : — 

Multani,"  value   about  3J   Rs.  per   mauud  of  41   pounds,  and 

Ghati,"  value  about  2^  Ea." 

A  volatile  oil  is  distilled  both  from  the  leaves  and  from  the  root. 
that  of  the  former  being  preferable  for  toilet  perfumes  and  aromatic 
vinegars ;  it  is  also  used  for  scenting  snufJ's.  The  oil  from  the  root 
has  a  burning,  aromatic  and  camphoraceous  liavonr ;  it  is  used  in 
England  to  improve  the  flavour  of  gin  and  to  impart  a  peculiar 
taste  to  certain  varieties  of  beer.  The  flavour  and  aroma  of  both 
oils  vary,  however,  according  to  the  country  in  which  the  plant  is 
grown,  and  the  yield  of  the  oil  from  the  root  depends  on  whether 
the  I'oot  has  been  peeled  or  not. 

Kurbatow'  obtained,  by  fractional  distillation  of  the  oil  of 
Acorus  Calamus  root,  portions  boiling  between  140"  and  280*^  C, 
a  considerable  portion  invariably  boiling  between  158°  and  159". 
This  portion  was  composed  of  the  hydrocarbon  C,oH,j,  and 
possessed  a  terebinthiuate  odour ;  ib  was  soluble  in  alcohol  and  in 
ether,  and  was  of  sp.  gr.  0-8793  at  0°  C.  At  250°  he  observed  a 
blue  oil  distil  over,  and  the  hydrocai-lxui  passing  between  255"  and 
258°  was  but  slightly  soluble  in  alcohol,  and  would  not  combine 

th  dry  hydrochloric  acid  as  did  the  portion  boiling  l>etween  158"- 
159°,  forming  a  crystal  Usable  chlorhydrate  fusible  at  65°. 

*  Pbanu.  CenlralhftUe,  1874,  p.  12a 
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According  to  "  Phannacographia,"  the  dried  root  yields  1*3  j^r 
cent,  of  a  neutral,  yellowish  esential  oil  of  agreeable  odour, 
deviating  the  polarised  ray  13^  8'  to  the  right  in  a  50  m.  m.  tuba 

Osse  estimated  the  percentage  of  volatile  oil  in  the  dried  root  at 
the  high  figure  of  3*90.*  His  method  of  determining  the  amouni 
of  volatile  oils  in  plants  is  as  follows : — Five  grams  of  the  finely 
powdered  substance  are  shaken  with  25  c.  c.  of  petroleum  ethff 
(boiling-point  not  exceeding  40^  C.)  for  several  hours ;  the 
undissolved  matter  is  then  allowed  to  subside  ;  Ice.  of  the  clear 
liquid  is  drawn  off*,  evaporated  on  a  watch-glass  in  a  current  of  ilry 
air  until  the  odour  of  the  ether  is  no  longer  perceptible.  The  f^lass 
with  contents  is  then  weighed,  the  volatile  oil  driven  off  by  heat 
and  again  weighed,  the  difference  of  the  two  weighings  indicating 
the  quantity  of  volatile  oil.  When  the  volatile  oil  is  associated 
with  a  large  quantity  of  fixed  oil,  a  correction  must  be  made  for  a 
very  slight  increase  in  weight,  resulting  from  the  heating  of  the 
fixed  oil  in  air.  For  non-drying  oils,  0'09  per  cent,  of  the  weight 
of  the  fixed  oil  is  added  to  the  weight  of  the  volatile  oil  fouDcL" 
The  amount  of  fixed  oil,  or  resin  found  by  Osse,  working  by  this 
method,  was  0'75  per  cent. 

Messrs.  Schimmel  have  obtained  bv  distillation  of  the  fhM 
German  root  1*5  to  3-5  per  cent,  of  volatile  oil ;  sp.  gr.  0*960  to 
0-980  at  15^  C.  ;  optical  rotation  +  15°  to  +  21^  in  100  m.  m 
tube.  From  the  /nsh  German  root  they  obtained  0'8  per  c^^iit, : 
sp.  gr.  0060  to  6-970;  optical  rotation  +21°  to  +31^.-^  The 
same  observers  report  on  a  parcel  of  calamus  root  received  fnmi 
Japan,  that  tlu*se  roots  do  not  differ  externally  from  Euroj^^^an 
calanms  roots  and  are  no  doubt  derived  from  the  same 
species ;  they  contain  Jive  per  cent,  of  a  highly  aromatic  essential 
oil  having  a  sp.  gr.  of  0'985  to  I'OO  at  15°  C,  which  is  con- 
siderablv  heavier  than  the  German  calamus  oil.  This  oil  IkuIs 
between  210°  and  290°  C. ;  if  the  distillate  be  collected  iu 
two  fractions,  the  lower  portion  has  the  characteristic  calamus 
odour,  while  the  higher  boiling  portion  gives  off'  the  i>eculiar 
sesquiterpene  odour.  Japanese  calamus  oil  also  differs  from  the 
European  in  solubility,  one  part  dissolving  in  500  parts  of  50  per 
cent,  spirit,  the  German  oil  recjuiring  1,000  parts  of  the  same.* 

*  Zeitschr.  Oest.  Ap.  Ver.,  1875,  p.  441. 
t  Bericht,  October,  1893. 
t  Ibid,  April,  1889. 
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The  bitter  principle  Acarin  was  fii'sL  extracted  from  Acorua 
■*  Calamus  root  by  Faust,  in  1807,  who  obtained  it  in  the  form  of  a 
h  semi-iluid  brawn  glucoside,  containing  nitrogen;  but  he  tailed  to 
obtaiu  it  in  a  crystuUiue  form  or  even  as  a  solid.  In  attempting 
»  prepare  this  substance  by  the  tannic  acid  method,  Fliicltiger  and 
Hanbury  obtained*  only  a  minute  quantity  of  a  very  bitter 
jubatance,  which  however,  was  perfectly  crystalline.  The  investi- 
gation was  renewed  by  Thonis.f  who,  taking  advantage  of  the 
property  possessed  by  chai-coal  of  absorbing  bitter  subBtances, 
tained  more  definite  results.  A  ciuantity  of  perfectly  dry 
rhizome,  cut  small,  was  macerated  for  two  days,  with  five  times  its 
reight  of  distilled  water,  tlie  liquor  was  then  strained  off  and  the 
esidue  pressed,  after  which  the  marc  was  stirred  with  a  fresh 
quantity  of  distilled  water,  and  again  pressed.  The  united  filtered 
liquor  was  allowed  to  digest  for  two  days  with  freshly  washed  and 
ignited  animal  charcoal,  with  frequent  shaking,  at  the  end  of  which 
time  it  wns  entirely  deprived  of  bitterness.  The  charcoal  was 
^fashed  on  a  filter  with  water  as  loug  as  the  filtrate  showed  any 
turbidity,  then  after  being  dried  on  a  water-bath,  it  was  boiled 
vith  90  i^er  cent,  alcohol ;  this  alcoholic  extract  was  filtered,  the 
■leohol  distilled  off  and  the  turbid  residual  liquor  shaken  with 
ether.  Upon  evaporation  of  the  ether,  and  drying  over  sulphuric 
Bcid,  the  bitter  principle  was  obtained  as  a  thick,  clear,  houey- 
yellow  balsam,  neutral  in  reaction,  and  with  a  faintly  aromatic 
^odour  and  veiy  bitter  aromatic  taste.  It  was  found  to  be  insoluble 
in  water,  dilute  acids  and  alkalies,  but  perfectly  and  easily  soluble 
in  absolute  alcohol,  me  thy  lie  alcohol,  ether,  benzol,  toluol, 
(jhloroform,  carbon  disulphide,  and  acetone.  The  yield  of  this 
body— which  has  Ijeen  named  acoHn,  and  is  represented  by  the 
fonnula  Cj^HjoO, — was  only  0-1854  per  cent.  When  treated 
with  dilute  acids  and  alkalies  in  a  current  of  hydrogen,  acorin 
splits  up  into  essential  oil  of  calamus  and  a  sugar ;  but  when  the 
reaction  takes  place  in  atmospheric  air,  the  oil  readily  oxidizes  and 
is  converted  into  a  neutral  resin,  acoretiyi,  identical  with  resin, 
occurring  in  the  rhizome.  This  resin,  when  reduced  from  alkaline 
solution  by  nascent  hydrogen,  gives  the  essential  oil  and  sugar  as 
final  products.     From  the  extract  remaining  after  shaking  out  the 


*  PliaruiacoKrapliiK,  2nil  Eil.,  p. 
t  Arohiv.  der  Pluuiu.,  1888,  p.  ■ 


18,  tind  Hbt.  des  Drogues,  ii.,  p.  409. 


316  0D0B06RAPHIA. 

acorin  with  ether,  was  separated  a  small  quantity  of  a  stron^j 
basic  crystalline  alkaloid,  soluble  in  alcohol,  chloroform  lai, 
acetone,  and  insoluble  in  water  and  ether.  It  has  been  named 
"  calamine" 

The  rhizome  of  Iris  Pseudo-acorus  (Yellow- Water  Iris)  8omi- 
times  occurs  as  an  adulterant  to  Acorus  Calamus,  but  it  may  le 
easily  recognised  by  its  darker  colour,  different  structure,  astringeaBt 
taste,  and  absence  of  aroma.  The  rhizome  should  be  gathered  ia 
early  spring  or  late  in  the  autumn,  and  dried  quickly.  On  tk 
banks  of  the  Thames  it  is  usually  gathered  early  in  May  for  tk 
London  market. 

The  odour  of  Acorus  calamus  is  developed  in  the  bark  of  CroUm 
Malarnbo,  Krst.,  a  Columbian  plant  belonging  to  the  Natural  Order 
JEuphorbiacem* 


Souchet. 

The  French  name  "  Souchet "  is  applied  to  the  dried  tuberous 
roots  of  several  species  of  CypeniSy  which,  on  account  of  their 
aromatic  properties,  are  used  as  perfumes.  The  genus  Cyperacea 
(Sedges),  contains  an  immense  number  of  species,  widely  distributed 
over  the  warmer  parts  of  the  earth,  and  gradually  disappetiring  as 
the  extremes  of  north  and  south  are  reached.  Many  of  these  sedges 
are  foimd  in  damp  marshy  places.  Some  are  valuable  for  covering 
the  sand  and  loose  soil  on  the  borders  of  rivers  and  streams, 
protecting  the  banks  from  being  washed  away  by  the  current.f 
Some  species  arc  useful  for  textile  purposes,  for  making  ropes, 
mats,  and  for  covering  the  floors  of  houses,  and  some  are  used  in 
medicine.  Their  cellular  tissue  is  sometimes  used  for  paper  and 
the  tubers  and  underground  stems  of  several  species  are  used  for 
food.     Amongst  the  odorous  species  are  : — 

*  Pharm.  Journ..  [1],  iii.,  p.  169  ;  Ibid,  [2],  i.,  p.  321,  and  vi.,  p.  255.    Sec 
also  Bentley's  Man.  Bot.,  p.  635. 

t  Lindley,  Veg.  King.,  118. 
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rotundus,  Lin.,  Sp.  PI.,  p.  67. 


"      The  pkut  ia  aynouyraoiia  with  C.  hcxastachyos,  Eottb.  Deser.  and 
*  Ic,  t.  14.  f .  2. 

Its  Indian  vernacular  iiameBare  very  numerous.  In  the  Hindee 
"'  and  Bengalee  dialctcts,  the  tubes  are  known  as  Mutkn;  in  Bombay 
as  Miista  and  Barikmoth ;  in  Singalee  as  Kalandurn ;  in  Sanskrit 
~  as  Miista,  Gumtra,  Bhadra  mustf,  also  Mustaka  ;  but  for  the  whole 
"'  list  the  reader  is  referred  to  the  works  mentioned  at  foot,  especially 
-  Koxbui^h's  Flor.  Ind.  and  Watt's  Diet,  of  the  Economic  I'joduct* 
of  India,  ii.,  p.  686. 

C.  Eotund-v^  is  the  Kvwepot  of  the  Greeks,  and  is  mentioned  by 
Dioscorides,  who  says  it  is  the  Jmiois  or  Rndix  Junei  of  the 
Eomans.  Herodotus  (iv.,  p.  71)  notices  it  as  an  ai'omatic  plant 
BBed  by  the  Scythians  for  embalming.  KvTretpov  is  mentioned  in 
the  Iliad  (21, 1.  351)  and  Odyssey  (4, 1.  603),  and  by  Theophrastus 
in  his  fourth  book.  Pliny  (21, 1.  18)  calls  it  Jnnciia  triatigidaris 
or  aru/ulosis. 

The  culms  are  erect,  from  one  to  two  feet  high,  naked,  three- 
aided,  smooth,  with  the  angles  rounded.  The  leaves  are  radical, 
or  only  investing  the  base  of  the  culm,  sheatMng,  shoi-ter  than  the 
culm,  smooth  and  glossy.  The  umbels  are  terminal,  compound  in 
very  luxuriant  plants,  sometimes  decompound,  from  two  to  three 
inches  each  way,  Umbellets  from  two  to  eight,  all  having 
petUmcles  of  from  one-fourth  of  an  inch  to  two  inches  long. 
Involucre  generally  three-leaved,  unequal,  smooth  ;  the  lai^est  is 
only  a  little  longer  than  the  umbel.  Spikes  linear,  sub-seasile. 
Seed,  three-sided,  brown,  rather  rugose. 

•  The  descriptive  notices  of  Ibis  plant  are  to  be  fonnd  in  the  following 
wotltB:— Jonrn.  Lin.  Soc.,  xxi.,  p,  187  ;  R.  Brown.  Prod.,  p.  216  ;  Hoxh.,  Fl. 
Ind..  i.,  p.  201  ;  Neea,  PI.  Medic.  Abbild.,  t.  26,  fig.  A  ;  Prexl,  Kel.  Hoinlc.,  L, 
p.  175:  D.C.  and  Lam.  FI.  Frrtn-;.,  iii„  p.  146;  Knntli,  Ennm.,  ii..  p.  68; 
Webb  And  Berth,  lies.  Cannr.  Phyt.,  iii.,  p.  303 :  Hossk.,  PI.  Jav.  Kar.,  p.  80  ; 
Benlh.,  Flor.  Hon)>k.,  p.  387,  Fl.  Aastral.,  vi..  p.  S79  ;  Griseb..  PI.  Brit.  West 
Inil..  p  S64  ;  Boeck.,  in  Linniea,  xjcxvi.,  p.  283  ;  Baker,  FL  Maurit.,  p.  410  ; 
Couun.  Expl.  Algi^r.  Glum.,  p.  247  :  BoU^.,  Fl.  Urient,  v.,  p.  377  ;  CInrke,  in 
Joarn.  Lin.  Soe.,  xxi.,  167;  Home  Dept.  Official  cnrresp.,  regarding  Pbarm. 
Ind.,  238;  Hole's  tnar  in  Bombay,  pp.  112,  120;  Elliot.  Flora  Andhrica,  pp. 
S5.  78.  120,  \U  :  Mmleen  SlierilT,  Snpp.  Pharni.  Ind.,  p.  128  ;  Dntt,  Mat.  Med. 
Ind.,  p.  264  1  Dyiiiock.  Mat.  Med.  W.  !□<!.,  2nd  ed.,  p.  844  ;  Arjun,  Bomb. 
Drn(,ti,  p.  150;  Baden-Powell.  Pnnjab  Prod.,  p.  383;  Birdwood,  Bomb.  Prod., 
M  :  Jnl,  Ab.  Boc.,  Pt,  ii.,  p.  82 ;  Humph,,  Anib.,  vi..  p.  1,  t.  1,  figs.  1,  2. 
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Tbis  is  hy  far  the  most  common  of  the  Indian  species;  it 
(Ifilights  in  a  moist  sandy  soil,  though  it  grows  abundantly  in  laost 
soils,  being  such  a  troublesome  weed  in  gardens  that  there  is  co 
extirpating  it,  everj'  little  bit  of  the  root  growing  readily.    Il  ocean 


Root- FORMATION  of  Cypkrus. 


plentifully  in  the  Kuraiii  A'alley,  Afghanistan,  Gilfit,  and  from 
Knsliiiiir  to  Simla,  (larliwal,  and  the  Khusia  Hills,  throughout  the 
plains  (Lahore,  liengal,  Madms)  and  ascending  the  mountains  of 
the  contral  table-land,  from  Mount  Abu  and  Poena  to  the  Xilghiri 
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:  Hills.     The  dried  and  powdered  roots  are  used  as  a  perfume  by 
:  Indian  ladies  for  their  hair  and  clothes.      An  essential  oil  is 
.  extracted  from  the  roots  and  used  for  the  same  purposes.      The 
root  is  known  in  Jamaica  under  the  name  of  "  Adrew." 

The  ovoid  or  nearly  round  tubers  are  developed  upon  a  thin 
underground  stem ;  externally  they  are  of  a  dark  brownish  rust 
colour  (or  nearly  black  when  dried,  according  to  Dymock),  and  give 
off  numerous  fine  rootlets ;  inwardly  they  are  firm,  tender,  white, 
and  very  fragrant.  The  aroma  being  somewhat  similar  to  that  of 
Acorns  calamus. 

Dr.  Dymock  found,*  on  microscopical  examination  of  the  tuber, 
that  "  the  outermost  layer  of  the  cortical  portion  is  composed 
of  large  bundles  of  reddish  brown  stony  cells  separated  from 
one  another  by  interspaces  ;  within  it  are  from  6  to  8  rows  of  very 
thick-walled  empty  cells  ;  next  a  tissue  of  thick  cells,  most  of  them 
full  of  large  starch  granules,  but  some  containing  essential  oil,  and 
probably  resinous  matter.  The  central  portion  of  the  root  is 
separated  from  the  cortical  by  a  single  row  of  small  yellow  stone 
cells ;  it  is  composed  of  thick-walled  cells,  full  of  starch  like  those 
in  the  cortical  portion,  but  difiers  from  it  inasmuch  as  many  of  the 
cells  contain  red  colouring  matter.  Large  vascular  bundles  abound 
in  the  root;  some  of  them  are  surrounded  by  a  layer  of  stony  cells." 
In  making  this  analysis.  Dr.  Dymock  does  not  state  whether  the 
tubers  he  examined  were  those  of  C,  rotundus,  Lin.,  or  of  Cpertenuis 
Roxb.,  Syn.  C.  Scariosiis,  Brown,  for  (although  he  quotes  the 
vernacular  names,  which  are  dissimilar)  he  states  his  belief  that 
"  these  two  plants  are  considered  by  botanists  to  be  only  varieties 
of  the  same  species." 

Cyperus  SCariosus.  R.  Brown,  Prodr,  p.  216.,  Syn.  C. 
2>€rtenuis,  Roxb.,  Fl.  Ind.,  Serampore  Ed.,  p.  202.f  The  vernacular 
name  in  Hindee,  Bombay,  and  Bengalee  is  Nagur-Mutha ;  in 
Arabic,  Soade-Kufi ;  in  Tamil,  Koriak-Kishangu ;  in  Telinga, 
Tunga-gaddala-veru,  Kolatunga-rnvste ;  in  Sanskrit,  Nagar 
Moostaka,     The  roots  of  this  species  are  somewhat  tuberous,  with 

*  Pharm.  Journ.  [3],  xi.,  p.  169. 

♦  Nees  in  Wight  Ck)ntrib.,  p.  83;  Kunth  Enum.,  ii.,  p.  99.  Med.  Top. 
Ajniir,  147  ;  Dymock,  Mat.  Med.  W.  Ind.,  2nd  £d.,  p.  815.  Irvine,  Mat. 
Med.  Patna.,  p.  75  ;  Bird  wood  Bomb.  Prod.,  p.  94  ;  Hull  Die.  Econoni.  prod. 
Ind.,  687  ;  Journ.  Linn.  Soc.,  xxi.,  p.  159. 
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mniiy  (iaik-coloiired  villoua  fibres,  which  when  bniised  emil 
fragrant  odour,  Ths  culms  are  threo  to  four  feet  high,  sub-rotnit 
at  the  base,  three-cornered  above,  straight  and  naked  at  the  Iwt 
Its  niiked  delicate  form,  small  and  compound  iitiibel.  slender  leant 
and  scanty  involucre,  immediately  distinguish  it  from  all  tlje<-l)ia 
Indian  species.  It  is  met  with  in  damp  places  in  Bengal,  Om& 
and  occasionally  in  the  Punjab,  but  it  is  by  no  means  so  comma 
as  C  rotundus. 

Besides  being  used  as  a  perfume  for  the  hair,  the  rhuconMS 
used  in  dyeing  and  impart  a.  scent  to  the  fabric.  Arabian  wai 
Peraian  writers  mention  this  Indian  Cyperns.  but  consider  it  tofae 
inferior  to  C.  rotiindm.  Tliere  are  two  kinds  of  "  Nagur-Mootha' 
met  with  in  the  Bombay  market, "' Surat"  and  "Kathiawar,''UK 
first  ia  heavier  and  more  aromatic  than  the  second.  The  value  of 
the  Sural  is  2  rupees  per  maimd  of  37i  lbs,  and  Uiat  of  the 
Kathiawar  IJ  rupees.  The  Surat  "  Nagur-Mootha  "  is  pmbaUj 
obtained  from  Eajputana,  where  the  plant  is  common  in  low  wl 
places. 

Two  species  only  of  Cypenis  are  natives  of  Britain,  both  of  which 
are  restricted  to  cei'tain  districts,  and  not  found  out  of  EaoUnd. 
The  C.  lonifus,  which  (irerarde  calls  the  "  English  Galingale,"  is  aid 
by  him  til  possess  "a  most  sweet  and  pleasant  smell  wheo  it  is 
broken,"  On  account  of  its  perfume,  which  some  consider  analt^iu 
to  that  of  the  violet,  it  is  still  used  in  compound  perfumes,  and  i* 
occasionally  added  to  lavender-water.  It  is  curious  that  the 
Scirpua  maritivius  is  tipiired  by  Geraitie  as  the  round  "  salt-niarsb 
Cyperus,"  it  having  also  tuberous  roots.  He  notes  that  it  gnv-s 
plentifully  in  Sbipey  and  Tenet,  as  Sheppey  and  Thaiiet  were  then 
called.  In  the  portion  of  the  herbaceous  ground  at  the  Roysl 
Gardens.  Kew,  devoted  to  medicinal  plants,  the  elegant  Bpraysof 
cyperus  lovi/its  are  very  ornan.enta!  in  the  flowering  season  of  tlie 
plant, — about  the  middle  of  August.  The  odour  of  the  dried  taOt 
is  considered  somewhat  analogous  to  that  of  violet  urorru,  and 
yet  it  is  different  fnmi  either  of  them.  The  odour  of  orris 
approaches  to  that  of  violet,  but  it  is  not  so  pure  a  type,  not  so 
simple,  and  is  in  fact  a  rompound  odour.  It  is  possible  that  but 
very  few  plants  yield  simple,  oduure.  It  has  recently  Ijeen  pointed 
out  by  Jacques  Passy  in  a  memoir  read  at  a  meeting  of  the  French 
Academy  of  Sciences,*  that  experiments  prove  that  even  pure 
*  Cowjitea  Iteming,  31st  Uctober,  1892,  cxv..  p.  6 


COMPOUND   ODOURS. 


321 


^Substances  of  definite  composition  do  not  necessarily  possess  simple 
(i"  odours.  Several  different  odours  may  co-exist  in  the  same  com- 
',  pound,  and  give  to  the  sense  of  smell  the  impression  of  a  simple 
|rf  odour  when  it  is  really  a  mixtui'e.  He  states  that  such  odours 
^"-lay  be  dissociated  in  such  a  way  as  they  can  be  recognised  or 
Brceived  individually.  His  description  of  the  method  of  analysis 
lay  be  abstracted  as  follows: — "If  several  odours  exist  in  the 
:e  body,  each  of  them  should  possess  its  individual  or  particular 
perceptible  minimum  or  lowest  quantity  by  which  its  presence  is 
erceptible,  which  will  not  necessarily  coincide  with  that  of  any 
f  the  others ;  and  that  if,  from  this  point,  the  quantity  of  the 
ubstance  Iw  progressively  diminished  or  attenuated,  the  separate 
idours  ought  to  disappear  or  become  imperceptible  one  after  the 
ither."  This  theory  is  said  to  be  verified  by  experience  ;  as  for 
ixample  with  tertiitry  amylic  alcohol.  "  Starting  in  the  reverse 
way  with  a.  quantity  Um  small  to  be  perceived  by  the  sense  of  smell 
lind  gradually  increasing  the  quantity,  the  following  series  of 
sensations  are  perceived :  i o o Vo o n  of  ^  gramme,  odour  of  benzene 
Bnd  isomylic  alcohol ;  ttsVdVW  °^  ^  gramme, — a  camphoraccoua 
odour.  At  length,  on  increasing  the  quantity,  an  alcoholic  odour 
perceived,  which  is  not,  strictly  speakin^;,  au  odour  at  all,  but  an 
impression  on  the  nervous  system  generally,  and  wfiich  overpowers 
(he  preceding  impressions.  An  analogous  succession  of  impressions 
is  producetl  by  a  great  number  of  bodies,  such  as  benzitldehyde, 
benzylchloridp,  &c.  Most  perfumes  which  are  pleasant  when 
smelled  in  small  quantity,  are  extremely  unpleasant  when  in  bulk. 
This  observation  holds  good  in  a  great  number  of  instances,  the 
bodies  possessing — 1°,  an  agreeable  perfume  which  is  not  very 
intense,  and  which  alone  is  perceived  when  the  quantity  is  minute ; 
2°,  an  odour  which  is  very  intense  and  unpleasant,  and  wliich 
masks  or  overpowers  the  perfume  when  a  larger  quantity  of  the 
body  is  smelled.  These  peculiar  variations  in  the  quality  of  an 
odour  are  well  known  to  persons  who  are  accustomed  to  handle 
perfumes."  Some  of  the  points  mentioned  by  Pasay  in  the 
Memoire  above  quoted,  are  recognised  facts,  but  others  retjuire 
confirmation  by  experiment.  Certain  it  is  that  pure  otto  of  Som 
ceiitifalia  in  bulk  is  unpleasant  because  it  is  overpowering,  but 
either  in  bulk  or  in  a  very  dilute  state,  it  is  always  the  same. 
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judicious  combination  of  others;  the  most  difficult  to  imitate  bra 
blend  of  natural  essences  is  the  jasmin  (if  it  can  be  imitated  at  all), 
but  yet  the  impression  it  makes  on  the  olfactory  nerve  is  not  a 
simple  one,  as  in  the  case  of  Rosa  ccniifolia,  but  it  reminds  in  u 
indescribable  way  of  certain  organic  compounds  occasionallv 
produced  in  the  laboratory. 

The  compound  nature  of  the  perfume  of  orange-blossom,  which 
has  hitherto  been  considered  to  be  a  simple  odour,  has  been  proved 
by  the  researches  of  Mesnaud  (Recherches  sur  le  mode  de  produc- 
tion du  parfum  dans  les  fleui*s,  Note  de  E.  Mesnard,  presentee  a 
TAcad^mie  par  Ducliartre*).  The. investigation  was  conducted  in 
the  Botanical  Laboratory  of  the  Sorbonne,  under  the  direction  of 
Gaston  Bonnier.  Mesnard's  interesting  and  su^e^tive  memoir 
may  be  abstracted  as  follows,  the  passing  comments  inserted 
between  brackets  being  my  own : — 

"The  imperfection  of  the  micro-chemical  methods  usuaUj 
employed  has  hitherto  prevented  an  exact  knowledge  being  obtained 
of  the  manner  in  which  the  perfume  of  flowers  is  generated  (and 
localised  in  the  flower).  In  this  particular  investigation  I  have 
followed  the  same  method  of  research  which  was  adopt^ti  in  the 
localisation  of  fixed  oils.  The  method  is  as  follows  : — The  section 
being  placed  in  a  drop  of  pure  glycerin  is  arranged  upon  a  round 
cover-glass,  which  being  then  inverted,  serves  as  a  cover  to  a  small 
chamber  formed  by  cementing  a  glass  ring  to  an  object-slide.  In 
the  interior  of  this  chamber  is  fixed  another  ring  of  smaller 
diameter,  and  somewhat  less  in  height,  thus  forming  an  inner 
annular  space  in  which  the  reagent  may  be  placed.  By  adopting 
this  arrangement  tlie  light  passing  through  the  central  part  of  the 
cell  is  not  weakened.  The  inner  ring  further  serves  to  support  a 
very  small  cover-glass  upon  which  sections  may  be  an'auged 
which  require  to  be  ex})()sed  to  the  action  of  the  reagent  for  some 
length  of  time,  as  occasionally  happens  in  the  case  of  fixed  oils. 
The  reagent  invariably  employed  is  pure  hydrochloric  acid,  the 
hydrated  acid  va})ors  aljundantly  given  off  from  which  are  absorW 
with  avidity  l)y  the  glycerin.  In  this  way,  by  a  gentle  and  eaisily 
regulated  action,  1  obtain  complete  hydration  of  sections  in  the 
presence  of  an  acid.  After  a  few  moments  of  exposure  to  the 
presence   of   the   reagent,   the   e.s^^ential    oils   appear   as    minute 

•  ComptcM  Kendus,  21st  Nov.,  18D2,  cxv.,  p.  282. 
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spherical  drops  of  a  fine  transparent  golden  yellow.  If  the  action 
be  prolonged,  the  drops  disappear,  being  transformed  into  dififusible 
products.  The  disappearance  or  diffusion  of  globules  of  fixed  oils 
never  takes  place,  the  process  thus  furnishes  a  means  of  dis- 
tinguishing these  two  classes  of  products. 

"  As  regards  the  localisation  of  essential  oils  in  the  parts  of  the 
flower,  the  following  observations  have  been  made: — 

''Jasmin.  In  this  flower  the  oil  is  situated  in  the  row  of 
epidermal  cells  on  the  upper  side  of  the  sepals  and  petals.  Some 
exist  also  in  the  corresponding  layer  on  the  under  surface,  where 
the  sepals  are  coloured  by  a  violet  pigment.  If  the  evolution  of 
the  cell-contents  in  flowers  at  difierent  stages  of  development  be 
followed,  at  first  nothing  but  chlorophyll  is  found  in  the  tissue ; 
tannin  is  the  next  to  appear,  or  rather  intermediate  glucosides, 
difficult  to  identify  by  means  of  the  ordinary  tests  for  these 
substances.  These  glucosides  furnish  the  tannin  and  pigments  of 
the  lower  surface  of  the  sepals.  The  hydrochloric  acid  vapours 
f  uniish  a  means  of  distinguishing  all  the  tannoid  compounds  inter- 
mediate between  the  chlorophyll  and  tannin,  or  pigments,  on  the 
one  hand,  and  between  the  chlorophyll  and  essential  oil  on  the 
other.  The  explanation  of  these  facts  seems  to  be  as  follows  : — 
Whereas,  upon  the  lower  surface,  which,  in  the  bud,  was  exposed 
to  the  action  of  light  and  the  oxygen  of  the  air,  the  tannoid 
compounds  were  slowly  oxidised,  thereby  generating  tannin,  the 
upper  surface,  on  the  contrary,  being  then  hidden  inside  tlie  bud, 
these  agencies  were  inoperative  (the  parts  not  being  exposed  to 
the  action  of  light  and  oxygen),  and  the  same  compounds  were 
converted  into  essential  oil,  which  oxidises  when  in  contact  with 
air,  and  so  produces  the  sensation  of  perfume." — [This  confirms 
the  theory  of  Liebig  and  others,  that  perfume  is  the  result  of 
eremacausis.] 

"Ease.  The  essential  oil  of  rose  is  found  in  the  papilliform 
epidermal  cells  on  the  upper  surface  of  the  petals,  scarcely  ever  on 
the  lower  side." — [Blondel  states*  that  the  otto  is  secreted  in  cells 
on  both  its  surfaces,  those  of  the  upper  epidermis  being  of  a 
papillary  form,  and  those  of  the  lower  of  an  elongated  cubic  form. 

*  Produits  odorants  des  Rofiiers  et  Doll,  de  la  Soc.  Bot.  de  France,  Feb., 
1890. 
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See  also  series  i.,  p.  26.] — "  It  is  plainly  evident  that  this  oil  i* 
generated  in  the  same  manner  as  in  the  preceding  case  (that  of 
Jasmin). 

"Violet.  The  oil  is  here  similarly  located.  It  is  necessair, 
however,  in  this  instance,  before  applying  the  reagent,  to  immer&e 
the  section  for  a  few  minutes  in  a  solution  of  tungst-ate  of  sodium, 
in  order  to  precipitate  the  tannin.  The  essential  oil  then  appears 
of  a  bright  red  colour. 

"  Tuherciisc,  In  this  case  the  essential  oil  is  located  on  the  lovrr 
surface  of  different  parts  of  the  perianth.  The  intermediate  celb 
contain  a  fixed  oil,  and  the  presence  of  tannin  is  scarcely  traceable 
Thus,  in  consequence  of  the  abundance  of  chlorophyll  in  the  first 
place,  of  the  almost  complete  absence  of  tannin,  also  probably  by 
reason  of  the  presence  of  a  fixed  oil  which  has  drawn  it  towanis 
the  periphery,  the  essential  oil  is  carried  towards  the  lower  surface. 
The  intense  odour  of  tubereuse  only  commences  to  reveal  itself 
when  the  oil  is  enabled  to  form  itself  into  small  drops  under  the 
influence  of  the  reagent. 

"  Orange  hlossom.  The  reagent  discloses  the  presence  of  several 
distinct  essential  oils  in  the  orange  blossom.  First  there  is  that 
contained  in  the  secretory  glands,  which  occur  on  the  lower  surface 
of  the  petals  or  sepals.  This  is  not  pure  neroli,  as  is  generallr 
supposed,  but  an  oil  analogous  to  that  of  petit-grain." — [MesnanI 
evidently  overlooks  the  fact  that  neroli  is  not  a  true  odour  of 
orange  blossom,  such  as  is  obtained  by  a  cold  process  of  extraction, 
but  a  modification  thereof,  the  modification  being  w^rought  by  the 
action  of  heat  and  contact  of  the  molecules  of  oil  with  aqueous 
vapour — the  product  being  very  inferior  in  fragrance.] — "By 
skilfully  eliminating  these  glands  in  an  unopened  bud,  the 
agreeable  odour  of  the  flower  when  it  afterwards  expands  is  in  no 
degree  injured.  Essential  oil  is  also  found  in  the  epidermis  of 
both  surfaces  of  the  petals  and  even  upon  the  peripliery  of  the 
petaloid  filaments  of  the  stamens.  By  systematically  preventing 
in  various  ways  the  liberation  of  the  perfume  in  the^e  different 
parts  of  the  flower,  I  have  been  able  to  ascertain  that  the  o<lour 
corresponding  to  the  finest  neroli  is  solely  produced  on  tha  upj^er 
surface  of  the  petals,  and  I  have  proved  that  the  odour  of  this 
flower  is  a  compound  one. 
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"  The  conclusions  to  be  drawn  fi-om  these  researches  are : — 

"1" — 'That  the  essential  oil  is  generally  found  localised  in  the 
epidermal  cells  in  the  upper  surface  of  the  sepals  or  petals,  though 
it  may  exist  upon  both  surfaces,  especially  if  the  floral  organs  are 
Dompletely  hidden  in  the  bud.  The  lower  surface  generally 
contains  tannin  or  pigments  derived  from  it. 

2° — The  essential  oil  seems  in  all  cases  to  be  the  result  of  a 
transformation  of  the  chloraphyll.  This  transformation  is  readily 
understood  if  it  be  admitted,  as  it  generally  is,  that  the  floral 
organs  are  but  leaves  modified  for  the  performance  of  a  new 
function.  The  chlorophyll  being  thus  diverted  from  its  original 
purpose  or  use,  is  transformed  into  permanent  tannoid  compounds 
OT  into  essential  oils. 

30 — The  liberation  or  disengagement  of  perfume  from  the 
flower  only  becomes  perceptible  when  the  essential  oil  is  sufficiently 
treed  from  the  intermediate  compounds  which  generated  it.  Its 
formation  is  to  some  extent  in  inverse  proportion  to  that  of  the 
tannin  and  colouring  matters  in  the  Bower.  This  will  explain  why 
I'flowers  witli  green  petals  possess  no  odour," — [This  observation  is 
not  quite  connect ;  the  flowera  of  the  vine,  for  instance,  ai-e  green, 
but  they  are  strongly  scented  :  their  perfume  approaches  that  of 
tlie  mignonette  (as  does  the  "  ferment  oil "  of  the  leaves  of  the 
vine,  which  is  suggestive).  The  dowers  of  Uvaria  dulcix,  Cananga 
odoraia  and  Michdia  Champaca  are  of  a  greenish -yellow  in  the 
countries  where  ihey  naturally  grow,  but  when  grown  in  England 
their  flowers  are  of  a  sickly  greeu  colour,  by  reason  of  lack  of 
sunlight,  but  yet  they  are  odoriferous.]  — "  and  why  white  or  pink 
flowers  are  most  frequently  odoriferous;" — [It  has  been  found  that 
the  order  of  rotation  in  which  perfumes  are  generated  in  flowera, 
in  respect  to  their  colour,  is  as  follows  : — White,  Yellow,  Red, 
Blue,  Green,  Orange,  Brown.] — "  why  the  Compositw  are  so  rich  in 
■tannin,*  and  wliy  the  cultivated  white  lilac  and  forced  roses 
Acquire  a  very  fine  perfume." — [Tliis  also  is  a  weak  inference.  The 
perfume  of  wlute  lilac  and  white  heliotrope  can  hardly  be 
considered  finer  than  that  produced  from  the  same  plants  growing 
in  the  free  air  and  attaining  their  natural  colours.  Some  perfumes 
which  are  rank  when  pi'odueed  from  flowers  gi-own  in  the  open  air 

*  Bcv.  Gen.  tie  Bot.,  ii.,  p.  391. 
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are  certainly  more  pleasant  when  produced  by  flowers  grown  in 
the  dark  or  in  a  confined  atmosphere,  because  we  perceive  them  in 
a  milder  and  more  bearable  degree.  Also  the  statement  that  ^ 
perfume  of  the  Eose  is  improved  by  forcing  the  plant  is  extremdy 
doubtful.  In  England  the  Rose  never  attains  its  perfection  and 
full  strength  of  perfume  under  any  circumstances ;  the  quality 
and  maximum  of  perfume  is  only  attained  in  climates  where  the 
plant  has  the  benefit  of  the  full  power  of  the  sun.] 


Wintergreen. 

The  common  names  Wintergreen,  Mountain  Tcii,  Tea-berry, 
Checker-berry,  Partridge-berry,  Box-berry,  Spice-berrj-,  Jersea  Tea, 
and  Ground  Holly,  are  applied  to  the  Gaultheria  procumbens 
Lin.,  sp.  pi.,  ed.  i.,  p.  395.  The  best  figures  of  this  plant,  which 
belongs  to  the  Order  Ericacece,  are  given  in  Andrews'  Botanical 
Eepository,  1. 116;  Curtis*  Bot.  Mag.,  1. 1966;  Bentley  and  Trimen, 
Med.  Plant.,  1. 164 ;  Loddiges*  Bot.  Cab,  t.  82 ;  Duhamel,  Traite  des 
Arbres,  i.,  p.  286,  t.  113. 

It  is  a  small  creeping  shrub  growing  in  shady  woods,  on  sandy 
soil,  especially  in  mountainous  districts  in  the  southern  parts  of 
Canada  and  the  northern  United  States,  extending  as  far  south  as 
North  Carolina.  It  is  especially  abundant  in  the  pine-barrens  of 
New  Jersey.  It  was  introduced  into  England  in  1762,  and  is 
quite  hardy  here,  liowering  and  fruiting  almost  throughout  the 
year. 

The  cultivation  of  the  Gaultheria  is  very  simple ;  it  can  I>e 
propagated  by  setting  the  seeds  or  dividing  the  roots.  In  the 
natural  state  it  spreads  very  rapidly,  new  shoots  and  rtx)tlets 
starting  from  every  joint  of  its  creeping  root,  to  say  nothing  of  the 
seeds  it  drops.  The  soil  it  most  prefers  is  a  sandy  loam  mixeil 
with  peat  or  bog-earth,  and  with  plenty  of  moisture  and  shade  it 
forms  a  very  handsome  plant. 

It  has  a  long,  prostrate,  very  slender  stem,  with  brown  scaly 
bark,  giving  off  root  fibres  below,  and  above  numerous  erect 
branches,  3-G  inches  high,  naked  and  glabnjus  below,  downy  and 
crowded  with  shining,  evergreen,  oval  leaves  above.  The  flower 
are  drooping,  white,  of  waxy  appearance,  produced  singly  from  the 
axils  of  the  leaves  ;  they  are  slightly  tinged  with  pink  and  borne 
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on  red  stalks.  The  fruit  which  succeeds  them  is  a  bright  crimson- 
red,  berry-like  and  sub-globular,  the  exterior  being  formed  by  the 
enlargement  of  the  fleshy  calyx  which  encloses  the  "true  fruit, 
which  is  a  thin-walled,  5-celled  capsule.  The  seeds  are  numerous, 
attached  to  the  axis,  small  and  slightly  reticulated  on  the  surface. 

All  parts  of  the  plant  possess  a  pleasant,  peculiar,  aromatic 
odour,  and  yield  on  distillation  the  oil  known  as  "  oil  of  winter- 
green,"  which  is  largely  used  in  combination  with  other  oils  in 
perfumery.  A  similar  oil  is  yielded  by  the  bark  of  Betula  lenta 
(Black  Birch),  known  in  Pensylvania  as  "  Sweet  Birch,  and  owing 
to  the  difficulty  experienced  in  procuring  pickers  for  the  winter- 
green  leaf  the  distillation  of  oil  from  this  plant  is  almost  entirely 
superseded  by  that  of  the  Birch. 

The  Betula  lenta  is  known  to  attain  a  height  of  75  feet,  but 
as  generally  found  its  height  is  from  10  to  25  feet.  Its  leaves  are 
ovate  or  oblong-ovate,  more  or  less  heart-shaped  at  the  base, 
accuminate,  sharply  and  finely  double  serrate ;  when  mature 
shining  and  bright  green  above,  and  glabrous,  except  on  the  veins 
beneath.  It  is  found  in  moist  woods  from  New  England  north- 
wards to  Illinois,  and  along  the  Alleghany  regions  southwards. 
As  described  by  Kennedy*  and  by  Breischf  in  selecting  a  locality 
for  the  establishment  of  a  distillery  of  this  oil,  two  things  must 
necessarily  be  taken  into  consideration,  first  that  the  material  is  at 
hand  in  such  abundance  that  the  supply  may  not  soon  be 
exhausted  ;  second,  that  there  is  a  good  supply  of  water.  Not 
only  the  bark,  but  the  whole  tree  is  used,  especially  the  saplings, 
except  a  few  small  sprouts  near  the  ground,  which,  if  left,  will  in 
five  years  have  attained  a  height  of  8  to  10  feet ;  this  height  is 
considered  quite  large  enough  to  cut.  It  will  be  observed  that 
from  the  stumps  of  trees  cut  this  year  a  new  growth  will  have 
formed  and  be  ready  to  cut  in  five  years  hence,  and  so  on  every 
five  years,  therefore  this  industry  does  not  involve  the  destruction 
of  the  trees  as  one  would  suppose.  The  small  trees  are  preferred  ; 
the  labourer  who  gathers  them  is  paid  about  3  dollars  per  ton 
delivered,  and  the  owners  of  the  land  are  paid  one  dollar  per  ton 
for  the  privilege  of  cutting  the  trees.     The  greatest  yield  is 

*  American  JourDal  of  Pliaimacy,  Feb.,  1882. 
t  Ibid,  Dec.,  1891. 
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obtained  from  wood  cut  in  the  summer  months.     The  wood  is  cnt 
into  lengths  of  from  one  to  six  inches  by  a  chopping  machine; 
this  consists  of  two  strong,  heavy  knives  about  eighteen  inches 
long  and  three  to  four  inches  wide,  fastened  to  one  end  of  a  shaft, 
the  other  end  being  connected  by  a  wheel   and  l)elting  with  a 
water-wheel.     The   wood  is  pushed  under  the  knives  by  hani 
through  a  box  or  trough  similar  to  that  of  a  chaff-cutter.    For 
every  revolution  of  the  sliaft  the  knives  make  four  cuts,  and  it 
requires  but  a  short  time  to  cut  a  ton  of  the  material.     The  stiD 
consists  of  a  heavy  wooden  box,  eight  feet  long,  four  feet  wide  and 
four  feet  deep,  with  a  copper  bottom  and  stayed  by  bolts.    The 
head  of  the  still  is  of  copper.     The  whole  affair  rests  on  a  stone 
foundation  15  to  18  inches  above  the  surface  of  the  earth,  a  place 
being  made  for  a  fire ;  wood  alone  is  used  for  fuel.     The  still  is 
filled  with  the  pieces  of  birch  to  within  twelve  inches  of  the  top, 
and  sufficient  water  is  let  in  to  cover  it.      This  is  allowed  to 
macerate  from  eight  to  twelve  hours ;  the  fire  is  tlien  started  and 
the  distillation  carried  on  for  eight  and  sometimes  teu  hours,  bat 
during  the  first  two  hours  90  per  cent,  of  the  oil  has  passed  over. 
As  the  liquid  comes  from  the  condenser  (which  is  of  the  conunon 
type)  a  novel   contrivance  is   used  for  collecting  the  oil;  this 
consists  of  a  2-quart  fruit  jar,  fitted  with  a  cork  having  two  holes; 
a  small  funnel  is  put  into  one  of  the  holes  so  that  the  end  of  it  is 
about  two  inches  below  the  bottom  of  the  cork,   and  connected 
with   the  otlier  hole  is  a  suitable  pipe  forming  an  outlet.    The 
distillate  passes  through  the  funnel  into  the  receiver,  where  the 
water  and  oil  separate,  the  oil  going  to  the  bottom,  being  he<ivier, 
and   the    water   H owing   away    through    the   pipe    into   a   larger 
receiver,   wliere  it  is  reserved   for   the   maceration   of  the  next 
quantity  of  l)irch  to  be  distilled.     When  the  distillation  ceases,  the 
crude  oil,  containing  a  little  water  and  fragments  of  vegetable 
matter,  is  eni))tied  into  a  can  with  a  broad  flat  spigot  fastened  as 
close  as  possible  to  the  bottom ;  tlie  impurities  float  on  the  surface 
and  the  clear  oil  is  then  drawn  off"  through  the  spigot.     The  oil  is 
afterwards   rectified.      The   oil  is   also   distilled    by    placing  the 
material  in  a  wooden  vat  and  passing  steam  through  it  from  a 
separate  boiler. 

Winterf^reen  oil  and  Birch  oil  is  now  distilled  on  a  larjxe  scale 
in  new  Jersey  by  chemists  who,  by  employing  a  modern  system  of 
distillation,  obtain  a  finer  product,  a  iKrfcdly  coloicrlcss  oil,  and  also 
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1*  sell  it  pure.  Some  of  the  Canadian  distillers  refuse  to  describe 
:  their  methods  of  rectifying  the  crude  oil,  and  others  describe  three 
:•  ways  of  clearing  it — decolorisation,  filtration  and  redistillation  J 
.  the  decolorisation  is  said  to  consist  in  putting  the  oil  in  a  bottle, 
:  adding  a  few  crystals  of  citric  acid  and  agitating  occasionally  until 
the  oil  is  colourless  or  nearly  so. 

There  are  three  layers  of  bark  on  the  wood.  The  outer  thin 
tissue  contains  no  oil ;  the  next,  or  middle  layer,  is  of  a  greenish 
colour  and  likewise  contains  no  oil ;  the  inner  layer,  next  to  the 
wood,  which  is  much  thicker  than  the  others  and  more  spongy, 
contains  the  oil.  Some  distillers  use  the  gaultheria  plant 
exclusively,  others  mix  it  indiscriminately  with  the  birch,  and  by 
some  the  birch  alone  is  used.  It  is  according  to  the  relative 
abundance  of  the  material  in  the  locality.  The  yield  from  the 
gaultheria  fresh  leaves,  in  an  air-dry  condition,  has  been  ascer- 
tained to  be  2  per  cent.,  but  it  varies  according  to  the  time  of 
collection.  By  the  crude  method  of  distillation  employed  by 
settlers  in  the  woods,  the  yield  is  only  0*5  to  0*8  per  cent.  The 
yield  of  oil  from  the  birch,  distilled  by  the  usual  primitive 
methods,  varies  from  02  to  1  per  cent.  The  yield  is  most 
abundant  during  the  months  of  July  and  August.  Of  course  the 
percentage  of  yield  varies  with  the  proportion  of  the  bark  to  the 
wood  in  the  charge.  The  former  plant  is  considerably  more 
expensive  to  gather,  costing  at  the  lowest  calculation  about  thirty 
dollars  per  ton,  the  labour  being  very  tedious  and  the  labourer 
earning,  at  that  rate,  scarcely  sufficient  to  live  on. 

The  oils  from  the  two  plants  are  both  being  marketed  as  "Winter- 
green  oil,"  and  both  are  subjected  to  systematic  adulteration  with 
petroleum,  «S:c. 

The  pure  oil  of  wintergreen  is  mobile,  refractive  and  quite 
colourless,  but  it  darkens  by  age  if  kept  in  the  light  in  a  bottle 
which  is  frequently  opened.  It  consists  mainly  of  tnethyl  salicylate. 
Although  it  was  formerly  believed  to  contain  10  per  cent,  of  light 
oil  or  "  light  ring,"  which  was  lost  or  washed  away  with  the  waste 
water  in  the  careless  process  of  distillation  adopted  in  the  woods, 
it  now  appears  that  the  originator  of  the  statement  (named  below) 
that  it  contains  10  per  cent,  of  light  oil  either  made  a  mistake  or 
experimented  upon  a  sample  which  was  adulterated  with  nearly 
10  per  cent,  of  turpentine  (which  is  most  likely).    An  elaborate 
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investigation  of  the  constituents  of  the  leaves  of  GauIthrnA 
procumhen-%  Lin.,  was  made  in  1888  by  Professor  Dr.  Frederick  R 
Power  jointly  with  Norbert  C.  Werbke,*  which  is  of  such  interest 
and  high  authority  that  extracts  from  their  Report  read  before  the 
chemical  section  of  the  American  Associatiou  for  the  Advance- 
ment of  Science,  16th  August,  1888,  may  here  be  given:— 
"...  Some  difiference  of  opinion  prevails  regarding  the  ex^t 
relation  of  this  oil  to  the  oil  of  the  Sweet  or  Black  Birch  (Bcim 
lenta,  Lin.),  and  but  comparatively  little  is  knowu  of  the  properties 
of  one  of  the  constituents  of  the  former,  viz.,  the  terpene.  As  is 
well  known,  the  first  extended  investigation  of  Wintergreen  oil 
was  made  by  Proctor,!  but  its  more  exact  composition  was  first 
determined  by  Cahours.J  who  not  only  ascertained  the  presence  o: 
methyl  salicylate,  but  was  likewise  the  first  to  observe  and 
mention  the  presence  of  an  accompanying  terpene  .  .  .  According 
to  Cahours,§  Wintergreen  oil  contains  90  per  cent,  of  methyl 
salicylate, 

^C  O  O  C  H3 

(not  the  isomeric  methyl-salicylic  acid 

/OCH3 

C6H,    < 

^COOH 

as  is  fre([uently  and  erroneously  stated),  and  10  per  cent,  of  a  hydro- 
carbon or  terpene,  to  which  the  name  (jaultherilen  has  been  applied. 
In  his  investij^ations  the  oil  was  distilled  with  concentnited 
aqueous  potash,  and  the  distillate,  consisting  of  wood-spirit  (methyl 
alcohol),  water  and  gauUlierilen,  washed  first  with  water  contain- 
ing potasli,  then  with  pure  water,  and  the  undissolved  oil 
dehydrated  witli  calcium  cliloride  and  rectified  over  potassium. 

This  ter})ene,  or  gaultherilen,  is  stated  to  be  colourless,  mobile, 
lighter  than  water,  and  to  possess  a  rather  agreeable  peppery 
odour.     Its   composition  is  given  as  CjoHio,   with    which  the 

•  IMianuaccutisclie  Kumlschau,  Sept.,  1888. 

t  Amer.  .Journ.  Plianu.,  xiv.,  p.  211,  and  xv.,  p.  241. 

X  Ann.  Chini.  Phys.  [.•?],  x.,  p.  ;Jo8. 

§  lliid,  ami  Gniclin's  Handbook  of  Chein.,  Cavendish  Edit.,  xiv.,  p.  290. 
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recorded  analytical  data  well  accord,  while  its  boiling  point  is 
stated  to  be  at  160°  C,  and  its  vapour  density  4*92  (calculated  for 
Cio  Hjg,  136  =  4*71).  In  Fehling's  "Neues  Handworterbuch 
der  Chemie,"  iii.,  p.  343,  it  is  recorded,  evidently  as  the  result  of  a 
more  recent  observation,  that  the  vapour  density  of  this  body  is 
4*74  (in  still  closer  agreement  with  the  calculated  number),  also 
that  H  CI  is  abundantly  absorbed  by  it,  forming  a  liquid  of 
a  camphor-like  odour  which  boils  at  185°  C. 

It  is  certainly  very  interesting  that  a  body  possessing  a  pepper- 
like odour,  as  described  by  Cahours,  should  be  associated  with  so 
fragrant  a  compound  as  methyl  salicylate  in  the  natural  oil  of 
wintergreen,  and  the  writers  of  the  above-mentioned  Paper, 
availing  themselves  of  an  opportunity  afforded  them  of  obtaining 
"  a  perfectly  pure  "  oil  of  wintergreen  direct  from  the  distiller, 
E.  A.  Wilson,  of  Black  liiver  Falls,  and  having  themselves 
prepared  a  specimen  of  the  oil  from  a  choice  quality  of  the  winter- 
green leaves,  isolated  the  t^rpene  therefrom,  with  a  view  of  testing 
the  accuracy  of  previous  statements  respecting  its  physical  and 
chemical  properties."  Two  hundred  grams  of  pure  oil  of  winter- 
green were  therefore  mixed  with  60  grams  of  caustic  soda  and  200 
grams  of  water,  and  boiled  for  about  five  hours  in  a  flask  provided 
with  a  reflux  condenser,  when  complete  saponification  of  the  ester 
was  effected.  The  liquid  was  then  further  diluted  with  water  and 
distilled  until  glcAules  ceased  to  come  over,  and  the  first  distillate 
treated  in  a  similar  manner,  in  order  that  any  terpene  dissolved 
by  the  water  might  be  separated  to  the  greatest  possible  extent. 
A  bright  yellowish  oil,  lighter  than  water,  was  thus  obtained, 
which  was  dehydrated  by  means  of  potassium  carbonate.  The 
total  amount  of  this  body  from  200  grams  of  the  original  oil  was 
only  0*62  gram,  or  0*31  per  cent."  (being  almost  precisely  the  same 
as  that  found  by  Pettigrew*).  "  The  liquid  obtained  by  us,  which 
we  must  consider  to  be  the  terpene  or  gaultherilen  of  Cahours, 
possesses  a  pungent,  pleasantly  aromatic  odour,  but  also  strongly 
recalling  that  of  black  pepper.  This  odour  is  most  apparent  when 
the  liquid  is  diffused  by  rubbing  it  on  the  hand,  or  when  mixed 
with  water,  as  in  the  original  distillate.  Its  specific  gravity,  as 
accurately  as  we  can  determine  it  with  the  small  amount  available, 
is  0*940,  and  it  does  not  appear  to  fulminate  in  contact  with 

•  Am.  Journ.  Pharm.,  1884,  p.  266. 
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powdered  iodine.  When  one  or  two  drops  of  the  liquid  are 
dissolved  in  about  50  drops  of  glacial  acetic  acid,  and  a  drop  of 
concentrated  sulphuric  acid  is  added,  it  affords  a  pinkish  colon- 
tion,  but  not  the  handsome  violet  colour  described  bv  Wallach* 
as  characteristic  of  the  sesquiterpene  C^^  H^.^.  This,  however, 
does  not  detract  at  all  from  the  possibility  of  its  haxing  the 
molecular  composition  C^q  H^^,  which  the  body  iu  quesrion 
undoubtedly  possesses,  since  oil  of  turpentine,  as  well  as  some 
other  similar  oils,  does  not  afford  the  above-described  reactioa 
These  results  serve  to  confirm  the  statement  that  a  body  corKS- 

m 

ponding  to  the  Gaul  therilen  of  Cahours  is  present  in  oil  of  Gaultheria, 
although  in  very  much  smaller  amounts  than  has  hitherto  been 
generally  accepted.  They  also  serve  to  prove  that  upon  the 
presence  of  this  body  depends  the  difference  between  the  oil  of 
Gaultheria  and  the  oil  of  Sweet  Birch ;  for,  whatever  may  l)e  the 
varying  character  of  these  oils  as  found  in  commerce,t  ^^^  ^'^ 
convinced  that  the  pure  oil  of  Birch,  as  determined  by  Pettigrew,* 
under  the  supervision  of  one  of  us  (Power),  consists  of  pure 
methyl  salicylate." 

According  to  the  above  mentioned  observers,  the  sp.  gr.  of  pure 
oil  of  Birch  is  11819  at  15^  C,  and  that  of  oil  of  Gaultheria 
1*1759  at  15^  C.  Messrs.  Scliimmel  have  determined  the  sp.  gr. 
of  Wintergreen  oil  at  1-189  at  10^  C,  M85  at  15^,  and  M82  at 
20^  (\,8  and  inoro  recentlv'l  caution  buvers  amiinst  oils  of  lower 
sp.  gr.  less  than  1*180,  stating  the  sp.  gr.  of  pure  methyl  salicylat*' 
to  be  1*1870  at  15"^  C.  It  is  stated  by  Pettigrew*!  that  a  ''pure 
oil  of  Birch  "  was  found  by  him  to  boil  at  218^  C.  Power  and 
Werbke  state  that  "an  authentic  specimen  "  of  oil  of  Gaultheria 
was  found  by  them  to  "  distil  quite  constantly  at  from  215*^  to 
210^  C." 

Cahours,    in    184:i,**    found    that    methyl     salicylate    could 
be   prej)ared   artificially   by   distilling  a  mixture  of   2   {>arts  of 

*  Liebig's  Ann.  <ler  Cheniie,  1886,  p.  87. 
t  Squibb's  Epbemeris,  iii.  (1887),  p.  953. 
t  Am.  Journ.  Pharni.,  1883,  p.  385. 
§  Bericht.,  April,  1887. 
:;  Bericlit.,  October,  1890. 
u  Am.  Jouru.  Pliarm.,  1884,  p.  266. 

Ann.  Cbcm.  Pliarm.,  xlviii.,  p.  83,  and  liii.,  p.  327. 
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...  salicylic  acid,  2  parts  of  anhydrous  wood  spirit  and  1  part  of 
-.  sulphuric  acid.     This  artificial  methyl  salicylate  is  not  considered 
-    by  some  to  possess  a  fragrance  equally  fine  to  that  of  the  natural 
...    product,  but  that  is  a  matter  of  opinion,  or  it  may  be  due  to  the 
•    fact  that  salicylic  acid  of  commerce,  which  is  used  in  its  manufac- 
ture, is  not  pure,  but  contains  from  0*5  to  1  per  cent,  of  cresotic 
acid    (being    made    from    phenol).*       The    sp.  gr.   of  synthetic 
wintergreen  oil,  when   quite  pure,  prepared  from  salicylic  acid 
absolutely  free  from  cresotic  acid,  is  found  by  Messrs.  Schimmel  to 
be  1-1870  at  15^  C,  and  its  boiling  point  219^  to  221°  C.     This 
sp.  gr.  pertains  to  an  oil  entirely  free  from  water.     The  oil  of 
commerce,  which  is  distilled  with  water-steam,  generally  contains, 
as  is  well  known,  small  quantities  of  water,  which  cause  some 
variations  in  the  third  decimal  place. 

For  the  detection  of  free  salicylic  acid  in  synthetic  methyl 
salicylate,  Schueegans  and  Gerock  observe  as  follows  : — The  violet 
colour  resulting  from  the  mixture  of  10  c.  c.  of  a  0*2  per  cent, 
solution  of  salicylic  aldehyde  with  2  c.  c.  of  a  very  dilute  solution 
of  perchloride  of  iron,  may  be  removed  by  shaking  it  with  5  c.  c. 
chloroform  or  ether.  But  if  only  0*0002  gram,  of  salicylic  acid 
be  added,  the  violet  colour  remains  persistent.  A  similar  reaction 
occurs  with  the  methyl  ester  of  salicylic  acid,  and  it  may  be  used 
to  detect  as  little  as  1  in  500  of  free  acid  in  artificial  oil  of 
wintei^reen.f 

The  Wintergreen  oil  of  commerce  is  largely  adulterated  with 
Methyl  henzoate^l  and  if  the  odour  of  the  compound  is  not  suflicient 
to  indicate  the  presence  of  it,  it  may  be  suspected  and  tested  for 
by  reason  of  low  sp.  gr ;  that  of  methyl  benzoate  being  1*095  at 
15°  C. 

Pure  oil  of  Gaultheria  procumhens  is  said  to  rotate  slightly  to 
the  left  (about  — 2°  in  a  200  m.  m.  tube),  whilst  pure  oil  of  Betula 
lervta  and  pure  methyl  salicylate  are  both  optically  inactive. 

American  pharmaceutical  journals  have  recently  attempted  to 
establish  a  test  to  distinguish  between  natural  and  synthetical 

*  The  assay  of  artificial  salicylic  acid  is  described  by  Ewell  and  Prescott, 
Pharin.  Journ.  [3],  xix.,  p.  328. 

t  Pbarm.  Joam.  [3],  xxii.,  p.  609. 

X  Series  i.,  p.  238  ;  the  sp.  gr.  should  there  have  been  stated  to  be  1*095  at 
15' C. 
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wiutergreen  oils,  depending  upon  variations  in  their  power  ol 
dissolving  Fuchsine  (Aniline  red).  The  greater  solubility  of 
fuchsine  in  the  artificial  oil  is  erroneously  ascribed  to  the  presence 
of  methyl  alcohol.  However,  as  fuchsine  is  soluble  in  methyl 
salicylate,  and  as  the  natural  oil,  besides  this  body,  contains 
Terpene,  which  does  not  dissolve  fuchsine,  the  solvent  power  of 
the  natural  oil  is  consequently  less  than  that  of  the  artificial 
The  difference  is,  however,  owing  to  the  small  percentage  of 
terpene  present,  not  important  enough  to  distinguish  the  two 
products  from  etich  other,  much  less  to  recognise  a  mixture  of 
them,  and  accept  it  as  a  test.  Oils  which  are  abundantly 
adulterated  with  Kerosene,  paraffine  oil  or  turpentine  will  have  « 
conspicuously  less  solvent  power  for  fuchsine.*  This  fact  is 
sufficient  to  characterise  the  test  as  worthless. 

It  is  considered  by  Dr.  Power  (the  most  eminent  authority  on 
Wintergreen  oil  known)  that  the  detection  of  sassafnis  oil  with 
nitric  acid,  according  to  the  instructions  of  the  United  States 
rharmacop(3eia,  may  lead  to  false  results,  and  he  formulates  a  test 
based  upon  his  own  observations,  as  follows : — 

"  To  1  c.  e.  m.  of  the  Wintergreen  oil,  Birch  oil  or  synthetical 
methyl  salicylate,  under  examination,  5  c.  c.  m.  of  a  5  per  cent, 
sodium  hydroxide  solution  are  added,  and  the  mixture  shaken 
together  in  a  lar<^e  test-tube.  A  voluminous  white  eryst*illine 
precipitate  is  formed,  and  if  the  corked  tube  be  placed  iu  hot 
water  and  fveciueiuly  shaken  for  about  five  minutes,  solution 
ensues,  and  the  contents  must  show  a  clear  colourless  or  shgluly 
yellowisli  liquid,  with  no  separation  of  oily  drops  either  on  the 
surface  or  at  the  bottom  of  the  solution.  This  is  a  proof  of  the 
absence  of  other  essential  oils  and  petroleum.  If  the  solution  is 
then  diluted  with  three  times  its  volume  of  water  and  slightly 
aciduhxted  witli  hydrochloric  acid,  a  white  crystalline  precipitate 
is  formed,  wliich,  collected  upon  a  filter,  w^ashed  and  re-crystiilliseil 
out  of  hot  water,  should  answer  all  the  tests  for  pure  salicylic 
acid — showing  the  absence  of  methyl  benzoate,  &c." 

Dr.  Power  has  convinced  himself  that  in  the  above  manner 
admixtures  of  5  per  cent,  of  sassafras  or  camphor  oils  can  be 
readily  detected,  not  only  l)y  the  separation  of  visible  oily  drops, 

*  Power,  ill  Phannazeutische  Kundscliau,  1889,  p.  283. 
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Bt  also  by  the  odour,  as  the  clmrateristic  odour  of  the  oil  of  winter- 

reen  disappears  completely  during  the  process. 

A  fictitious  oil  of  wiutergreen  has  beeu   met  with  coutainiug 

rge  (|uantitifs  of  oil  of  sassafras  and  of  chloroform.     A  mLtture 

!  4  parts  of  oil  of  sassafras  and    1   part   each   of  chloroform 

|d  oil  of  wintergi'eeD   has   a   sp.   gr.   nearly   the   same  as  oil 

;    wintergreen.      The    presence  of    chloroform    can   easily    be 

iteeted   by    shaking    the    mixture    in    a   moderately    warmed 

Bt-tube,   when   the   odour   of   chloroform   will   be   perceptible ; 

f   fractional  distillation,  between  60°  and  70°  C,  the  chloroform 

m   be   separated.      The   residue   treated   with   nitric   acid   will 

iow  the  presence  of  oil  of  sassafras  by  turning  it  dark  red." 

A   plan  for   the  volumetric   estimation   of   Methyl   Salicylate 

I   oil  of  Wintergreen  and  Sweet  Birch  of   commerce  has  been 

iviaed  by  B.  H.  Ewing  (of  Ewingville,  Ohio),  and  the  results 

iBomunicated  in  a  paper  read  before  the  American  Pharmaceutical 

Bsociation.     It   consists   in   saponifying   a   weighed   portion  of 

le  oil  witli  an  excess  of  normal  solution  of  soda  and  neutralising 

'Seexcess  with  noiTual  hydrochloric  acid;  in  detail  it  is  as  follows: — 

Weigh  0  grams  of   the   oil  in  a  tared   flask   of    100    c    c.    m. 

capacity,  and  pour  upon  it   40  c  c,  m.   volumetric   solution   of 

Boda.     Cork  the  flask  securely  and  heat  the  contents  at  (JO"   C. 

until   the    precipitate   formed   at   first   hixs   totally   disappeared. 

Cool,  remove  the  cork,  and  again  apply   and   maintain   heat   at 

the   boiling    point    for   tive   minutes  ;    again   cool,   add   enough 

solution  of   phenolphtbalein  to   impart  a   red   colour,  and  then 

enough  normal  hydrochloric  acid  to   render  the  liquid  neutral, 

as   will  be   sharply  indicated  by  the   disappearance  of   the   red 

colour.      Subtract   the   volume   of    acid   required   from   40   and 

multiply  the  remainder  by  0-138  (one-thousandth  of  the  molecular 

weight  of  salicylic  acid),  and  the  resulting  product  by  20   to  get 

at  the  percent^e  of  salicylic  acid ;  or  multiply  the  remainder  liy 

0-152  (oiie-thouaandth  of  the  molecular  weight  of  methyl  salicylate) 

and  the  resulting  product  by  20  to  get  at  the  percentage  of  methyl 

salicylate. 

Tliis  method  was  applied  to  three  specimena  of  oil,  the  following 
table  showing  the  results  compared  with  those  obtained  by  a 
gravimetric  method; — 

*  Joieolwen'ii  Cheaiuch-TechniicheB  Kepertoriuni,  p.  !Qg, 
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Volumetric. 
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SALICYLIC     METHYL 
SPECIMEN.  ^^j^       SALICYUTt 

l._Geimine  oil  of  Gaultheria   90-1 5%  =  9930 4 

2._Genuine oil  of  Sweet  Birch 9020°  =  9940, 

3. — Commercial  oil  of  Wintergreen  90*15  „  =  99*30  „ 

Gravimetric. 
. • . 

SALICYLIC      METHYL 
'^^''''^'''  ACID.      SAUCYUH 


1.— Genuine  oil  of  Gaiiltheria   89*56%  =  98-6r>'{ 

2.— Genuine  oil  of  Sweet  Birch 90*54  „  =  99*72  „ 

3. — Commercial  oil  of  Wintergreen  90*65  „  =  99*85  „ 

"  Three  more  specimens  of  the  commercial  oil  obtaineil  from 
different  manufacturers  of  natunil  salicylic  acid,  were  estimated, 
by  the  volumetric  method,  one  of  which  proved  to  be  absolute 
methyl  salicylate,  the  other  two  99*10  per  cent,  and  99*50 
per  cent,  respectively.  The  method  has  since  proved  effective 
in  one  instance  in  detecting  an  oil  offered  for  Side  by  a 
travelling  broker,  which  contained  only  68  per  c^nt.  of  methyl 
salicylate."* 

The  assay  of  essential  oils  by  saponification  formed  the  subject 
of  an  interesting  communication  read  before  the  Pharmacy 
Section  of  the  Naturforscher  Society  at  Cologne  by  Kremel, 
in  which  it  was  proposed  to  utilise  the  differences  in  the 
behaviour  of  essential  oils  towards  alcoholic  potash  solution 
as  a  means  of  determining  their  identity  and  purity.-f*  The 
author  stated  that  he  had  applied  this  test  to  a  large  number  vi 
essential  oils,  with  the  following  general  results  : — Genuine  n^ 
oil  contains  scarcely  any  saponifiable  constituent,  but  eight 
or  ten  samples  of  geranium  oil,  from  diflerent  countries,  each 
gave  tolerably  high  sai)onification  numbei*s.  Lavender  oil  gave 
very  high  saponification  numbers ;  lemon  oil,  on  the  contrary, 
did  not.  Artificial  bitter  almond  oil  gave  higher  sapoinficatioa 
numbers  than  the  natural  oil,  and  upon  decomposing  the  sjipouified 
mass  from  the  latter  with  acids,  a  crystalline  precipitate  was 
formed,  amounting  to  40  or   50   per   cent,  of  the   oil   used.    A 

*  Pliarniaceutical  Record. 

t  Phami.  Centralh.,  4th  October,  1888,  p.  482. 
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similar  precipitate  was  fonned,  but  in  smaller  quantity  upon 
decomposing  the  soap  from  peach  kernel  and  other  similar  oils,  but 
not  from  the  soap  of  artificial  bitter  almond  oil. 

The  gravimetric  method  of  assay  was  conducted  as  follows  : — 
A  small,  convenient  quantity  (1*5  to  2  grammes)  was  weighed  in 
a  tared  flask  of  50  c.  c.  m.  capacity,  a  slight  known  excess  of  a 
strong  solution  of  caustic  soda  added,  the  flask  securely  corked  and 
the  contents  rotated  over  a  moderate  heat  until  the  disappearance 
of  the  precipitate  formed  by  the  soda  solution.  After  cooling, 
the  cork  was  removed,  and  the  liquid  again  subjected  to  heat  for 
five  minutes,  this  time  at  the  boiling  point,  after  which  it  was 
tnmsferred  to  a  separating  funnel,  where  it  was  treated  with  a 
slight  excess  of  hydrochloric  acid,  and  the  precipitated  salicylic 
acid  taken  up  by  shaking  the  resulting  mixture  with  two 
volumes  of  ether.  After  subsidence,  the  aqueous  stratum  was 
drawn  off  into  a  second  separator  and  shaken  with  two  volumes  of 
ether ;  again  drawn  off  into  a  third  separator  and  shaken  with  two 
volumes  of  ether;  when,  upon  resting,  the  aqueous  solution  was  finally 
drawn  of!*,  found  to  be  free  from  salicylic  acid,  and  rejected. 
The  ethereal  solutions  in  the  separators  were  then  washed  in 
succession  four  times,  each  time  with  two  volumes  of  distilled 
water,  to  free  them  from  sodium  chloride.  That  in  the  fii*st 
separator  was  transferred  to  a  tared  platinum  dish,  as  was  that 
in  the  second,  after  passing  through  the  first,  and  that  in  the 
third  after  passing  through  the  second,  and  thence  also  through 
the  first.  The  ethereal  liquids  were  carefully  evaporated  and 
the  residue  dried  over  sulphuric  acid  to  a  constant  weight.* 

Ethyl  scdicylate  can  be  obtained  by  distilling  a  mixture  of  2 
parts  of  absolute  alcohol,  1 J  part  of  pure  salicylic  acid  and  1  part 
of  sulphuric  acid.  The  first  product  consists  almost  entirely  of 
alcohol,  a  mixture  of  alcohol  and  salicylic  acid  then  passes  over, 
and  lastly  the  bulk  of  the  ethyl  salicylate  formed.  The  distillation 
must  be  stopped  when  a  disengagement  of  sulphurous  acid  is 
observed.  The  product  is  washed  with  water  rendered  slightly 
ammoniacal,  then  dried  over  calcimn  chloride  and  rectified.  Ethyl 
salicylate  is  a  colourless,  fragrant  liquid  of  sp.  gr.  1*1345  at  15^  C., 
boiling  at  231^  to  232^-5.  It  is  but  very  slightly  soluble  in  water, 
but  in  combination  with  potash  or  soda  forms  crystalline 
compounds  which  are  soluble  in  water. 

*  British  and  Colonial  Druggist,  0th  Sept.,  1892,  p.  280. 
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Phaiyl  salicylate.  This  ethereitl  salt,  known  aa  Snlti.  mt 
first  obtained  by  Seifert*  by  heating  salicylic  acid  aud  phem'I  wiii 
phoapliortius  oxychloriJe.  A  better  yield  is  obtained  by  emploviue 
the  sodium  salts,  fliitl  it  h  now  manufactured  by  heating  tii( 
product  of  the  action  of  carbou  dioxide  ou  sodium  jtheuat*  wilb 
phoaphorouB  pentachloride  or  oxychloride.  Salol  crystallises  ii 
rhombic  prisms  which  are  iKlouriess  and  melt  at  42°-42''-5:  tbf 
dilute  alcoholic  solution,  however,  has  au  odour  resembling  lhit"f 
wintergreen  oil.  It  is  used  in  medicine  as  a  substitute  frf 
salicylic  acid,  over  which  it  possesses  many  udviiutnges  id  tlii) 
respect. 

In  the  preparation  of  Salnl  from  salicylic  acid  aad  pheo'iLar 
from  sodium  salicylate  and  phenol-sodium,  iuBtead  of  8tibj«ting 
them  to  the  action  of  phosphorous  oxychloride  or  peutaelduride,  du 
acid  sulphates  of  the  alkalies  may  be  used.-f-  These  exercise  a 
strong  dehydrating  action,  salol  being  formed.  As  solvents  anil 
diluents  benzene  and  toluene  are  used,  beiuy  reoiverwl  by 
distillation.  The  reaction  follows  a  similar  conree  what 
dioxynapbtbalin  or  gauttheria  oil  takes  the  place  of  phenoL  II 
has  been  suggested  that  these  improvements  in  the  mfiniifacture 
of  salol  may  open  the  way  for  the  preparation  of  a  large  iiuiu!j« 
of  similarly  constituted  organic  compounds. 

Mdhylsalicylic  acid  was  firat  prepared  by  GralieJ  in  the 
following  manner  : — Two  parts  of  methyl  salicylate  are  hi«l*<i 
to  lOO^-lUO"  C.  with  one  part  of  caustic  potash  and  three  or  four 
parts  of  methyl  iodide,  the  product  distilled  in  order  to  rfnio\'e 
methyl  alcohol  and  methyl  icdide,  and  the  residue  then  extracted 
with  caustic  soda  and  precipitated  wiih  hydrochloric  acid.  Anj 
adhering  salicylic  acid  is  removetl  by  boiling  with  an  excess  «! 
milk  of  lime,  insoluble  liasic  calcium  salicylate  being  precipiUloi 
while  calcium  methylsalicylate  remains  in  solution  and  is 
then  decomposed  by  hydrochloric  acid.  Mctliylsalicytie 
acid  crystallises  from  hot  water  in  large,  muDOclinic 
tablets,  and  from  alcohol  in  prisms,  which  melt  at  96'5 
and  decompose  above  200°  C.  into  carbon  dioxide  taA 
anisol.  On  heating  with  concentrated  hydrochloric  acid,  it  i» 
resolved  into  salicylic  acid  and  methyl  chloride,   Cahours  otitainf*! 

*  Joam.  Prftkt.  Cliani.  [2],  xxxi.,  p.  462. 

t  Pharm.  Central lialle,  25th  Oct.,  188S,  p.  530. 

;  Ann,  Chem.  Pliami.,  cxxitx.,  p.  137. 
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the  methyl  ether  of  this  compound,  by  the  action  of  methyl  iodide 
and  caustic  potash  on  wintergreen  oil ;  it  is  a  liquid  boiling  at 
244^-246^  C. 

Salicylw  acid,  C^  H^  O3,  can  be  obtained  in  purity  from  natural 
oil  of  wintergreen  by  the  following  process : — Dissolve  three  parts 
of  pure  caustic  potash  in  2  parts  of  water  in  a  glass  or  porcelain 
vessel,  and  raise  the  temperature  to  180*^  Fahr.  Stir  into  this 
gradually  3  parts  of  wintergreen  oil,  using  a  glass  or  porcelain 
spatula.  Into  another  vessel  place  64  parts  of  cold  distilled 
water  and  add  8  parts  of  hydrochloric  acid,  then,  with  constant 
stirring,  add  the  salicylate  of  potassium.  The  magma  of  minute 
crystals  of  salicylic  acid  which  forms  must  be  separated 
with  a  thin  muslin  strainer  (previously  moistened)  and 
pressed,  then  dried  by  exposure  to  a  temperature  of  150^ 
Fahr.  The  yield  of  this  crude  acid  will  be  slightly  over  2 
parts.  Dissolve  this  in  6  parts  of  cold  alcohol  and  filter  through 
a  funnel  stopped  with  cotton.  Then,  with  constant  stirring,  pour 
the  filtrate  into  32  parts  of  cold  water.  The  magma  of  minute 
crystals  must  be  separated  with  a  thin  muslin  strainer  and  dried 
by  exposure  to  a  heat  of  150^  Fahr. 

It  was  long  ago  observed  by  Gerhardt  that  salicylic  acid 
decomposes  on  heating  into  phenol  inid  carbon  dioxide.  Salicylic 
acid  is  now  manufactured  in  a  wholesale  way  synthetically  by 
Kolbe  and  Lautemann's  patented  process,  i.e.,  by  the  action  of 
carbon  dioxide  on  a  mixture  of  phenol  and  sodium*  ;  English 
Patent  No.  595,  1874.  The  former  chemist  found  that  it  was  also 
formed  when  carbon  dioxide  is  passed  over  heated  sodium  phenate, 
half  the  phenol  being  set  free.f  There  are  also  other  ways  of 
preparing  it  synthetically. 

Other  Ericaceous  plants  are  known  to  yield  oils  analogous  to  that 
ol  G.  Fromvihens ;  such  as,  Gaultheria  leucocarpa,tanativeof 
Java  and  very  common  in  woods  on  the  summit  of  Mount  Gede, 
Mount  Patoea  and  other  extinct  volcanoes.  It  is  known  by  the 
natives  under  the  name  of  Zantigi  badas.  This  plant  was  found  by 
L)e  Vrij§  to  yield  from  the  fresh  leaves  0  0 12  per  cent,  of  essential 

*  Ann.  Chein.  Pharm.,  ex  v.,  p.  201. 

t  Journ.  Prakt.  Chem.  [2],  x.,  p.  89 ;  described  in  1st  series,  p.  166. 
X  Bluine,  Bijdragen  tot  de  Flora  van  Nederlanche  Indie,  p.  856. 
§  ^harm.  Joura.  [3],  ii.,  p.  503. 
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oil  which  was  examined  by  Kohler*  and  found  to  consist  alnic»st 
entirely  of  methyl  salicylate. 

G.  punctata,!  also  a  native  of  the  same  localities  in  Java, and 
known  to  the  natives  as  Tjatagie-wangie.X  This  plant  was  found 
by  De  Vrij  to  yield  11 5  per  cent,  of  oil,  consisting  of  methjl 
salicylate  and  a  little  gaultherilene. 

Gaultheria  fragrantissima,  Wallich,  As.  Res.,  xiii,  p.  "^or. 
Wight,  Icones,  1. 1195-96 ;  Bot.  Mag.,  1984.  This  shrub,  calleil  the 
"  Indian  Wintergreen,"  is  an  inhabitant  of  the  Hills  of  India, 
Burma  and  Ceylon.  In  Nepal  it  is  known  as  She^lxjogi  (it  is  a 
native  of  Narainhetty).  It  is  found  also  in  Java  and  there  known 
as  Gandapuro.  It  is  accurately  described  and  figured  in  the 
"  Asiatic  Researches "  above  quoted.  It  is  the  G,  fragrans  of 
Don§  and  the  Arbutus  laurifolia  of  Hamilton. 

The  leaves  of  this  plant  are  from  tw^o  to  four  inches  long.  The 
corollas  are  pale  red,  and  very  sweet-scented. 

Dr.  Dymockll  says,  "  This  ramous  shrub  with  thick  coriaceous 
leaves,  white  flowers  and  blue  berries  inhabits  the  grassy  hills  and 
affords  an  essential  oil  nearly  identical  with  that  of  G. 
procumhens.'' 

Broughton  (the  late  Government  Quinologist  at  the  Xilgiris),  in 
a  Report  to  the  ]\fadras  Government  on  the  subject  of  this  oil 
says : — *'  The  oil  from  this  source  contains  less  of  the  ])eculiar 
hv(lrocarl>()ns  which  form  a  natural  and  considerable  mixture  with 
the  (.\uiadian  oil,  and  therefore  is  somewhat  superior  in  quality  to 
the  latter." 

The  shrub  has  no  vernacular  name  on  the  Nilgiris  and  does  not 
appear  to  be  used  by  the  natives,  except  the  l>erries,  which  are 
eaten  by  the  Ikulagas. 

G.  odorata,  mentioned  by  Humboldt^y  and  by  Persoon**  is  a 

•  Ber.  Deutsche.  Chem.  Ges.,  xii.,  p.  246-8. 
t  Kluine,  loc.  cit,  p.  856. 

X  For  the  meaning  of   Wangie^  see  page  296,  Series  i. 
Ji  Pro<l.  Fl.  Nep.,  p.  151. 
I    Pliarmacographia  Indica,  ii.,  p.  325. 

•y  Personal  Narrative  of  Travels,  i.,  pp.  397  and  599,  and   in   liis   "Nova 
Plantarnin  Genera,"  iii.,  p.  285. 

•*  Synopsis  Plantarnin,  i.,  p.  482. 


WISTERGREEX.  341 

native  of  New  Ajidalusia  on  Mount  Tumiritiuiri  and  on  the 
Bouthern  declivity  of  Mount  Silla  de  Oaraccas,  where  it  is  called 
Pejoa  liy  the  natives  ;  it  is  alao  found  in  Mexico  at  Cuesta  Grande 
de  Chiconquiaca.  It  forma  a  much  branched  shrub  of  4  to  5  feet 
in  height,  with  aromatic  leaves  2  inches  in  length,  glandularly 
ciliated  while  young. 

Phalerocarpus  serpyllifolia,  the  "Wild  thyme-leaved 
Snowljerry,"  has  the  same  aromatic  taste  and  smell  as  Gaultlieria 
procumbais  and  is  a  native  from  Canada  co  Peusylvania.  It  has 
been  observed  north-westward  of  I^Ako  Michigan  and  abounds  where 
evergreens  are  predominant,  and  generally  in  the  northern  forests 
of  pines,  larches  and  firs,  growing  always  amidst  sphagum.  It  is 
a  Binall,  creeping  plant  with  roundish-oval  leaves  and  axillary, 
solitarj",  nearly  sessile  flowers.  Its  aromatic  berries  are  white  and 
produced  in  considerable  quantities.  It  is  synonymous  with 
Vaccinwm  hispidulum,  Lin.  spec.,  500 ;  Michaux,  Flora  Boreali 
Americana,  i.,  p.  228,  t.  23  ;  Gault/ieria  serpyllifolia,  Piirsh,  Flora 
Americana  Septontrionalis,  i.,  p.  283,  t.  13 ;  Arbutus  Jili/ormis,  de 
la  Marck  Encyclopudie  m^thodiqne,  p.  228. 

It  is  also  recorded  by  Broughton,  the  Government  Quinolt^iet,* 
that  the  oil  of  Andrmneda  LtxhenauUii,  another  of  the  Sricactee 
which  grows  in  inesliaustible  abundance  on  the  Neilgherry 
Mountains  in  India,  consists  almost  entirely  of  methyl  salicylata 
and  is  almost  identical  with  Canadian  oil  of  wintergreen. 

Salicyl  aldehyde,  C,  Hg  O^,  formerly  called  Salicylal,  Salicyl 
hydride,  and  Spyroyl  hydride,  is  contained  in  small  quantity  in  the 
flower-buds  of  Spircea  ulmaria,  the  "Meadow-sweet,"  which  is 
a,  very  common  plant  in  England  on  the  banks  of  streams  and  in 
moist  pastures  and  woods.  The  flower-buils  distilled  with  water 
give  a  very  small  yield,  but  a  larger  quantity  is  obtained  when 
sulphuric  acid  and  potassium  dichromate  are  added,  thus  showing 
that  the  buds  contain  salicin.  To  prepare  it  artificially,  3 
parts  of  salicin  and  the  3  parts  of  potassium  dichromate  are 
intimately  mixed,  and  24  parts  of  water  poured  upon  the  mixture, 
which  is  then  well  agitated  in  a  retort ;  ij  parta  of  strong 
sulphuric  acid  diluted  with  12  parts  of  water  is  then  poured  in  at 
once  and  the  agitation  is  repeated.  A  slight  evolution  of  gas  then 
takes  place,  lasting  for  half  to  three-quarters  of  an  hour,  the  liquid 

■  Pharn.  Jourti.  [3],  iL,  p.  281. 
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at  the  same  time  becomincr  somewhat  heated  and  assuminii  an 
emerald  green  colour.     As  soon  as  this  reaction  has  ceased,  the 
liquid  must  be  gently  distilled.     Salicyl  aldehyde  then  passes  over 
and  condenses  in  the  receiver  in  the  form  of  a  heavy  oil,  its 
formation  being  accompanied  by  the  evolution  of  carbonic  anhydiidf 
and  formic  acid.     The  distillation  is  continued  until  the  condensed 
water  is  no  longer  milky,  and  passes  over  quite   clear.      If  the 
distillation  be  continued  too  long,  furfarol  passes  over,  and  all 
preparations  made  from  the  aldehyde  then  become  intensely  red- 
coloured  on  standing.    The  oily  portion  is  then  separated  from  the 
water  and  the  portion  which  remains  dissolved  in  the  water  may 
be  extracted  by  agitation  with  ether  and  evaporation  of  the  ether. 
The  residue  in  the  retort  is  chrome  alum,  on  the  surface  of  which 
there  usually  floats  a  resinous  matter  resulting  from  the  decomjx)- 
sition  of  part  of  the  salicyl  aldehyde.      250  grams,  of  salicin  thus 
treated,  yield  about  60  grams  of  salicyl  aldehyde. 

The  aqueous  extract  of  willow  bark  may  also  l^e  used  instead  of 
pure  salicin.  The  aldehyde  thus  obtain  is  purified  by  combining  it 
with  an  alkali,  concentrating  the  solution  and  distilling  it  with 
dilute  sulphuric  acid. 

Salicyl  aldehyde  was  at  first  mistaken  for  an  acid  (spirmic  acid 
or  salicylous  acid),  because  it  is  at  once  an  aldehyde  and  a  phenol 
and  therefore  forms  salts. 

Salicyl  aldehyde  also  occurs  in  the  sap  of  various  plants 
belonging  to  the  genus  Spircva ;  in  the  stem  and  root  of  Crqns 
fcefAda*  and  in  the  Lirvic  of  chrysomela  popiili,  which  lives  on 
willows  and  poplars  and  possesses  small  openings  along  the  IkmIv 
from  which  salicyl  aldehyde  may  be  pressed  out  in  oily  droj)s.'*' 
Enz  also  obtained  it  by  distilling  the  beetle  with  w^ater.* 

Salicyl  aldehyde  is  a  li([uid  witli  a  pleasant  aromatic  odour  and 
a  burning,  spice-like  taste  ;  it  boils  at  196*^*5  (\,  solidifies  at  2<>' 
C.  to  large  crystals,  and  has  a  sp.  gr.  of  TlTol  at  lo^^o.  Its 
aqueous  solution,  even  when  very  dilute,  is  coloured  violet  by 
ferric  chloride  and  yellow  by  alkalies.  It  does  not  reduce 
Fehling's  solution§  and  forms  difficultly  soluble  compounds  with 

*■  Ann.  Cheni.  Phann.,  xci.,  p.  374. 
t  Jahrebber.  Cheni.,  1850,  p.  583. 
t  Ann.  Chein.  Pharm.,  1859,  p.  312. 
§  Ber.  Deutsch.  Cheni.  Ges.,  ix.,  p.  824. 
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the  acid  sulphites  of  the  alkali  metals,*  this  property  being 
made  use  of  in  its  purification.  As  a  phenol  it  forms  salts,  ethei-s 
and  ethereal  salts. 

When  salicyl  aldehyde  is  agitated  with  strong  aqueous  ammonia 
at  a  gentle  heat,  the  salicylite  of  avimonium  is  formed,  and 
crj^stalliscs  on  cooling  in  yellow  needles.  This  body  is  slightly 
soluble  in  water  and  still  less  in  alcohol.  It  melts  at  115^  C,  and 
volatilises  at  a  higher  temperature  without  alteration.  When  kept 
in  the  moist  state  in  a  closed  vessel  it  gradually  decomposes, 
blackens,  becomes  semi-fluid,  gives  off  ammonia  and  acquires  a 
"  very  penetrating  odour  of  roses" 

Saliciriy  C^^  Hjg  0^,  is  the  glucoside  which  constitutes  the 
bitter  principle  of  the  leaves  and  bark  of  the  willow.  It  was  at 
first  considered  to  be  an  alkaloid,  but  on  being  subjected  to  careful 
investigation  by  Piria,  a  complete  explanation  of  its  nature  was 
arrived  at.f 

It  occurs  in  the  bark,  leaves  and  female  flowers  of  many  trees 
which  do  not  all  belong  to  the  willow  tribe.  It  has  been  found  to 
the  extent  of  4  per  cent,  in  salijc  helix,  pentandra,  and  pro&cox  ;  has 
also  been  found  in  the  bark  and  leaves  of  the  Poplar  J ;  in  the 
flower-buds  of  Spiral  Ulinaria  as  above  described,  and  in 
Castoreum.§  Its  occurrence  in  castoreum  is  explained  by  the 
fact  that  when  taken  internally  a  portion  of  it  appears  in  the 
urine  as  saligenin,  salicyl  aldehyde  and  salicylic  acid,  the  remainder 
being  excreted  unchanged,  and  the  Castor  Beaver  feeds  on  plants 
which  contain  it.llIT 

Besides  its  other  uses,  salicin  is  used  for  adulterating  quinine. 

Salicin  can  be  prepared  in  the  following  way: — 3  parts  of 
chopped  willow  bark  are  exhausted  three  times  with  boiling  water 

•  Ann.  Chem.  Pharra.,  Ixxxv.,  p.  93. 

t  Ann.  Chem.  Phanu.,  xxx.,  pp.  151  and  189  ;  Ivi.,  p.  49  ;  also  Liebig, 
ibid.,  XXX.,  p.  185. 

X  Braconnet  in  Ann.  Chim.  Pliys.,  xliv.,  p.  296,  and  Tlschaosen,  Ann. 
Chem.  Phami.,  vii.,  p.  280. 

§  Ibid.,  Ixvii.,  p.  360. 

jl  Laveron  and  Millon,  Ann.  Chem.  Pharm.,  Hi.,  p.  435,  and  Ranke, 
Jahre^b.  Chem.,  1852,  p.  711. 

f[  It  is  remarkable  that  the  odour  of  Castoream  is  noticeable  in  the 
Ferment  oil  of  ScUix  pentandra^  a  willow  common  in  the  North  of  England. 
See  "Ferment  oils." 
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(or  are  boiled  with  water),  the  combined  extract  evaporated  dim 
to  9  parte,  mixed  whilst  still  hot,  and  digested  for  24  lioiirs  vitlil 
part  of  litharge,  filtered  and  evaporated  to  a  synip.  Tbesalick 
separates  out  and  is  jniriRed  hy  recrystallisatioii.  An  ailditiood 
quantity  of  salicin  is  obuiined  from  the  mother  liquors  after  th^ 
have  again  boon  treated  with  litharge  and  the  entire  pHxliutif 
purified  by  repeated  cryatalliBation. 

Erdmann'a  process  is  as  follows: — 16  uunces  of  the  bark  IR 
macerated  for  twenty-fuur  hours  in  4  quart*  of  water  mixed  with 
2  ounces  of  lime,  and  tlie  whole  is  then  hoiled  for  half-au-buar. 
The  process  is  repeated  with  the  residue,  Tlie  decoctions  haiing 
been  mixed  and  allowed  to  clear  by  subsidence,  the  clear  liijuor  it 
decanted,  concentrated  to  a  quart,  digested  with  S  ounces  of  Iww 
black,  tillered  and  cvapomted  to  complete  dryness.  The  reaidat. 
after  being  pulverised,  is  exhausted  at  a  gentle  heat  with  nivohol 
of  82  per  cent.  On  the  alcohol  being  gently  distilled  olf  irom  the 
tincture,  the  salicin  crystallises  fi'om  the  i-eaidue  and  is  nguin 
dissolved,  purified  by  bone  black  and  recrystalHsecL  By  thii 
process  Erfmann  obtained  300  grains  of  salicin  from  16  ounces  of 
Salix  ptntandra  bark.  The  red  colour  imparted  to  salicin  lij 
strong  sulphuric  acid  may  serve  for  its  detection  in  willow  hades 

Salicin  forms  needles,  plates  or  rhombic  prisms  which  disM^ve 
in  30  (larts  of  water  at  the  ordinary  temperature,  and  freely  in  hot 
water  and  alcohol,  but  are  insoluble  in  ether.  It  has  a  vcn-  hitter 
taste,  and  forms  a  purple-red  solution  in  sulphuric  acid.  lUlnle 
nitric  acid  oxidises  it  to  Hdccin,'  which  may  be  re-eonverl«d  iulo 
salicin  by  sodium  amalgam  and  water.  Kelecin  can  be  prepared 
synthetical] y.f  Salicin  melts  at  201°  C,  and  solidifies  on  cooling 
to  a  crystalliue  mass ;  when  it  is  heated,  however,  for  some  time 
to  230''-240°  it  partially  decomposes  into  salirdui  and  glwoaiMX 
Its  aqueous  solution  rotates  the  plane  of  polarisation  to  the  leftj 

PopiUin  or  henzoylsalicin,  a  neutral  substance  discovered  bj" 
Braconnet  in  the  bark,  leaves  and  root  bark  of  the  "  Aspen 
also  investigated  hy  Piriaf. 


I  Poplar"  (Populus  tremula),\\  and  wa6 

■  *  PirU,  Journ.  Chem.  Soc.,  Iri.,  p.  64. 

I  t  Michael  in  Amer.  Chem.  Joum.,  i.,  p. 

I  t  Ber.  Deustch.  Cliem.  Ges.,  siv..  p.  3frl 

I  S  Ann.  Chetii.  Pliarni.,  clixvi.,:p.  lift. 

I  II  Ann.  Chim.  fhfK.,  xUv.,  pp.  296,  3)1. 

^K  f  Atm.  Ciieni.  rhami.,  txxxL,  p.  24S  ;  x 
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It  was  also  observed  by  Piceard,  together  with  salicin  and  other 
substances  in  the  buds,  bark,  leaves  and  root  bark  of  Populus 
pyramidalis  nigra  and  balsamifera*  Von  Miiller  describes 
(Organic  constituents  of  Plants)  its  preparation  as  follows: — "  Boil 
with  water ;  precipitate  with  subacetate  of  lead ;  free  the  filtrate 
from  lead  by  sulphuric  acid ;  concentrate,  boil  with  animal 
charcoal,  and  allow  the  salicin  to  crystallise.  The  mother  liquor 
yields  with  carbonate  of  potash  a  deposit  of  populin,  which  has  to 
be  recrystallised  from  hot  water."  It  crystallises  in  white,  silky, 
shining  very  voluminous  needles.  It  much  resembles  salicin  in 
appearance,  but,  unlike  that  substance,  its  taste  is  penetratingly 
sweet,  the  taste  resembling  that  of  liquorice.  It  loses  the  whole 
of  its  water  of  crystallisation  at  100^  C.  It  melts  at  180^  C,  and 
above  that  temperature  it  decomposes,  yielding  benzoic  acid.  It 
dissolves  in  2,420  parts  of  water  at  15*^  C,  and  in  42  parts  at 
100^  C.f  Gerhardt  says  :  "  It  dissolves  in  2,000  parts  of  cold  and 
in  70  parts  boiling  water ;  in  100  parts  cold  absolute  alcohol ;  in 
boiling  alcohol  more  readily  than  in  boiling  water,  and  scarcely  in 
ether."  It  behaves  towards  concentrated  sulphuric  acid  like 
salicin,  and  forms,  on  boiling  with  dilute  sulphuric  acid,  benzoic 
acid,  grape-sugar  and  saliretin.  On  heating  with  potassium 
dichromate  and  sulphuric  acid  much  salicylous  acid  is  formed. 
Boiling  baryta  decomposes  it  into  salicin,  and  benzoic  acid-emulsin 
has  no  action  upon  it. J  By  heating  it  with  alcoholic  ammonia, 
salicin,  benzamide  and  ethyl  benzoate  are  obtained.  Nitric  acid 
oxidises  it  to  henzoyl-helecin,  which  is  the  corresponding  aldehyde. 

The  composition  of  populin  was  found§  on  the  average  of  three 
analyses  to  be  56*44  per  cent,  of  Carbon,  6*27  per  cent,  of  Hydrogen, 
and  87-28  of  Oxygen. 

Populin  has  been  prepared  artificially  by  Schiff,;|  by  fusing 
salicin  with  benzoic  anhydride. 

An  oil  of,  pleasant  balsamic  odour  is  obtained  by  aqueous 
distillation  from  the  leaf-buds  of  Populus  niger  and  other  species 
of  Poplar. 

•  Ber.  Deutsch.  Cheni.  Ges.,  vi.,  p.  890. 

t  Schmidt,  Ann.  Cbem.  Pharm.,  xix.,  p.  02. 

I^  Schmidt,  ibid. 

§  Pharm.  Journ.,  Feb.,  1866. 

;i  Ann.  Chem.  Pharm.,  cliv.,  p.  5. 
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An  oil  is  also  obtained  by  aqueous  distillation  from  the  young 
leaves  of  Bctula  alba. 

The  aromatic  product  derived  from  the  bark  of  the  "  White 
Birch,"  Bctula  alba,  is  an  empyreumatic  oil  or  a  decomposition 
product  obtained  by  the  partial  combustion  or  slow  destnietive 
distillation  of  an  organic  constituent  of  its  bark,  the  odour  beimr 
usually  known  as  "Kussia  Leather."  It  is  described  in  the 
chapter  on  "  empyreumatic  oils." 


SECTION    II. 


Products  of  Fermentation  and  Heat. 


Ferment  Oils. 

The  flowers  and  other  parts  of  plants  from  which  essential  oils 
can  be  drawn  by  distillation  (without  any  previous  treatment)  of 
course  contain  the  essential  oil  ready  formed  and  stored  in  glands, 
glandular  hairs,  ducts  or  cells.  The  formation  of  the  odorous 
principle  in  some  plants  is  continuous,  in  others  it  takes  place  only 
during  the  day-time,  in  others  only  at  night,  but  the  production  is 
regarded  as  the  result  of  either  the  decomposition  or  fermentation 
of  the  chlorophyll  or  of  a  saccharine  juice,  glucoside  or  other 
proximate  principle. 

In  a  flower,  the  perfuine  once  formed,  has  a  tendency  to  further 
oxidation,  or  partial  fermentation,  and  when  the  flower  is  plucked 
this  deterioration  begins  very  soon  and  works  rapidly.  Such 
flowers  as  are  used  in  the  perfume  industry  should  therefore  be 
taken  at  once  to  the  factory  and  operated  upon  immediately  The 
effects  of  this  fermentation  are  more  marked  in  some  flowers  than 
in  others,  by  reason  of  the  bodies  with  which  the  odorous  principle 
is  {issociated.  The  new  compounds  generated  vary  accordingly. 
The  matter  which  in  the  natural  way  is  converted  into  odorous 
principle  in  the  living  plant  appears  in  some  cases  to  be  capable 
of  conversion  by  artificial  means.  Liebig  states*  that  it  is  a  fact 
that  very  small  (quantities  of  the  blossoms  of  the  violet,  elder, 
linden,  or  cowslip,  added  to  a  fermenting  liquid,  are  sufticient  to 
communicate  a  very  strong  taste  and  odour,  which  the  addition  of 
the  water  distilled  from  a  quantity  a  hundred  times  greater  would 
not  eftect.  The  various  kinds  of  beer  manufactured  in  Bavaria  are 
distinguished  by  different  flavours,  which  are  given  by  allowing 
small  quantities  of  the  leaves  and  blossoms  of  particular  plants  to 
ferment  along  with  the  wort.     This  leads  to  the  consideration  of 

•  Chemistry  of  Agriculture,  p.  332. 
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Fei^mnt  oils,  bodies  which  are  very  imperfectly  uuderstood,  k: 
which  are  of  great  interest,  and  deserving  of  more  careful  study 
than  has  yet  been  given  to  them. 

Ferment  oils  are  volatile  oils  produced  by  the  fermentation  of 
various  inodorous  plants  ;  they  are  not  originally  contained  therein 
or  previously  existing,  and  are  essentially  diflerent  from  the  oi^ 
which  are  extracted  from  unfermented  plants  by  distillation  with 
water.  According  to  Becker,*  they  were  known  to  the  AlchemisL*. 
and  by  them  designated  "  (quintessences."  Ferment  oils  are  k 
the  most  part  more  soluble  in  water  than  ordinary  volatile  oils 
Berzelius  regarded  them  as  peculiar  alcohols  related  U)  fusel  d 
and  forming  compoimd  ethers  with  salt  radicles  and  acids.+ 

Bliclmer  first  separated  an  oil  of  this  nature  from  the  fermented 
herb  of  Eryihrcea  centaurium  by  distillation.  J 

Ferment  oil  of  ChCBrophyllum  sylvestre  (Wild  Che\Til). 
The  flowering  plant  is  left  to  ferment  in  water ;  the  liquid  distilled 
when  the  fermentation  is  ended ;  the  distillate  mixed  with 
common  salt  and  shaken  up  with  ether;  the  ether  removed  from 
the  aqueous  solution  and  evaporated  off.  The  oil  thus  isolated  is 
of  a  brownish  colour,  lighter  than  water,  having  a  strong  and 
peculiar  pungent  odour  and  an  aromatic  Uiste,  not  bitter,  but 
rough.  It  is  very  volatile,  evaporating  quickly  at  1S^  C.  (therefort 
its  separation  from  the  ethei-eal  solution  should  l^e  conducted  with 
care,  in  vacuo,  and  employing  a  freezing  mixture  in  the  refrigenuor, 
as  liereafter  explained).  It  burns  with  a  clear,  luminous  flame, 
difliising  a  vapour  which  excites  coughing.  Chlorine  water 
converts  it  into  yellow  flocks,  retaining  the  odour  of  the  oil.  It 
dissolves  in  iodine.  It  is  decomposed  with  violence  by  nitric  acid. 
By  sulphuric  acid  it  is  coloured  brown  without  losing  its  odour. 
It  forms  an  emulsion  witli  aqueous  ammonia ;  dissolves  sparingly 
in  water,  easily  in  alcohol,  ether,  and  oils  both  fixed  and  volatile,? 

Ferment  oil  of  Chelidonium  majus.  Obtained  from  the  roois 
in  the  same  manner  as  the  ferment  oil  of  Chcorophyllum  si/lvcstrt. 
Has  an  agreeable  odour  like  the  bouipiet  of  wine  and  a  persistent 

*  N.  Br.  Arcliiv.,  Iv.,  p.  161. 

f  Jahresbcrioht  der  Pliarm.,  xxvii.,  p.  541. 

X  Kepert.  IMmnii.,  liii.,  p.  299. 

§  Bley,  N.  IJr.  Avchiv.,  xlv.,  p.  50. 
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Iting  taste.  It  is  not  very  volatile.  With  ioiliiie  it  fnims  a 
iolet  solution.  It  dissolves  sparingly  in  water,  readily  in  alcohol, 
Ither,  and  oils  fixed  and  volatile.*" 

Fennent  oil  of  Conium  maculatum.  Obtained  from  fresh 
imlotk  in  the  same  manner  as  the  above.  Colourless,  lias  a 
culiar  odour  not  like  that  of  hemlock,  and  a  sharp,  burning  taste, 
is  not  poisoniins.  Dissolves  freely  in  alcohol,  ether,  and  oils 
ith  fixed  and  volatile. f 

Ferment  oil  of  Centaurium  minus  {Erytkrcea  CentauHum, 
'■  Petite  centauree  ").  This  is  perhapa  the  most  remarkable  example 
of  the  generation  of  a  true  ethereal  oil  from  a  plant  destitute  of 
idour.  The  plant  is  macerated  in  water  at  a  slii^htly  elevated 
emperature;  after  12  hours  it  ferments  and  gives  off  a  perceptible 
:  winch  is  agreeable  and  penetrating.  This  increases  up  to  60 
loure,  and  then  ceases.  If  the  fermenting  veesel  be  connected 
srith  a  condenser,  the  whole  of  the  oil,  which  is  very  volatile,  may 
bo  collectexl.  but  following  the  instrtietions  given  by  the  original 
-observer  for  its  preparation,  some  of  the  oil  would  be  lost.  They 
:lire :  "  Macerate  ihe  freah  herb  in  writer  for  48  hours,  then  distil 
s  long  as  drops  of  oil  pass  over  into  ttie  receiver,  and  rectify  the 
[diatillate."  The  maceration  and  fermmtation  might  be  allowed  to 
,Gontinue  for  00  hours  if  connected  with  a  condenser  so  that  no 
■vapours  escape,  and  after  that  time  heat  might  I>e  applied.  The 
,qiieuua  distillate  is  pile-yellow  with  white  turbidity ;  it  has  a 
wrsistent,  eidiveniug,  aromatic  odour,  which  is  not  pleasant  when 
jlose,  and  irritates  the  eyes  and  nose ;  its  taste  is  extremely 
Iwiming,  like  that  of  creosote,  but  not  persistent.  It  reddens 
iitnuis,  but  not  permanently. J  The  oil  is  thin  and  greenish, 
iiaving  a  peculiar  and  agreeable  odour.  It  is  not  poisonous. 
!(Vlien  heated  with  ammonia  an(l  nitrate  of  silver  it  reduces  the 
"Iver  to  the  metallic  state. 

Ferment  oil   iif   Echium    vulgare    {the    common    "Viper's 

■ugloss,"  a  species  of  Bomginnaa   common  throughout  Britain). 

lie  plant  in  the  Huwcring  state  is  first  macerated  and  fermented, 

then  distilled.     The  distilbte  is  shaken  up  with  ether,  the  ethei- 

*  Bley,  Ibid.,  xlviii.,  p.  156. 

t  l-anderer.  Reperl,  Plisriti.,  xliv,,  p.  237. 

;  Bachner,  itepert.  PhArm.,  liii.,  ji.  303. 
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<k»cante(l  and  distilled  off  as  with  the  other  oils.  It  is  juile  yellow 
lighter  than  water,  easily  soluble  in  alcohol  and  ether.* 

Ferment  oil  of  Erica  vulgaris.  The  fresh  herb  is  treate«la; 
above,  the  distillate  is  cohobated  and  rei>eatedly  distilletl  afvr 
addition  of  common  salt,  then  shaken  up  with  ether  and  theetLer 
carefully  tlistilled  olV  from  the  dissolved  oil.  The  oil  is  greenuiL- 
yellow,  mobile,  lighter  than  water,  with  a  peculiar  cxlour  and  .<w«t. 
aromatic,  burning  taste.  It  reddens  litmus  paper  and  bums  ii^iih 
a  clear,  blue-edged  Han)e  without  leaving  any  resiclue.f 

Ferment  oil  of  Marrubium  vulgare.  The  comminuteil  heri. 
is  soaked  in  water  and  exposed  to  the  sun,  whereby  it  acquires  an 
offensive  odour;  the  liquid  is  then  distilled,  the  distillate  saturated 
with  common  salt ;  the  flocks  thereby  separated  ai-e  eollectal<»na 
filter  and  dissolved  in  ether  and  the  ether  slowly  evaporated.  The 
oil  is  lighter  than  water,  has  a  peculiar  sweet,  ethereal  odour,  ami 
an  aromatic,  slightly  biting  taste.  It  burns  without  leaving  anv 
residue.  "  AVith  chlorine  water  it  emits  an  odour  of  roses.  It 
dissolves  in  aqueous  alkalies  and  in  water."J 

Ferment  oil  of  Achillea  millefolium  ("  Milfoil "  or  commnn 

*'  Yarrow  ").  The  fresh  flowering  plant  is  macoi-ated  in  watt-r  an'l 
left  to  ferment ;  the  whole  is  distilled  with  cohobation.  The  l»lat 
oil  which  floats  on  the  distillate  is  removed  ;  the  residual  water, 
after  addition  of  common  salt,  is  agitated  with  ether  and  the  e:litr 
which  s(^[)arates  is  evaporated  oil'.  It  is  a  yellow-brown  oil  haWui; 
a  slightly  aromatic  odour  and  an  aromatic,  bitter,  rather  shaq- 
taste.     It  dissolves  in  alcohol,  ether  and  oils  flxed  and  volatile. 

Ferment  oil  of  various  species  of  PlantagO.  The  plantain  leav« 
arc  macerated,  fermented,  and  distilled  as  above,  and  the  distillate 
exhausted  with  ether  in  the  same  way.  It  is  a  yellow,  tninsj»areui 
oil  with  an  ethereal  odour  and  an  aromatic,  sweet,  burning  la^te. 
It  is  very  volatile.  With  fuming  nitric  acid  it  turns  brown,  with 
rise  in  temperature.  The  solutit)n  flrst  becomes  greenish-yellow, 
with  milky  turbidity,  then  clear,  smells  like  artiflcial  musi:  aud 
has  a  very  bitter  taste.     It  dissolves  in  alcohol,  ether  and  oik§ 

*  lilcy,  N.  Hr.  Arcliiv.  xxx.,  p.  167. 

t  Bley,  N.  Hr.  Aicliiv.,  xxxi.,  j).  302. 

I  liley,  N.  Hr.  Archiv.,  x.,  p.  67. 

§  Hley,  N.  Hr.  Arcliiv.,  xl.,  p.  130. 
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FcTiiient  oil  of  Quercus  Robur  (the  "Cork  Oak").  Obtained 
frfjm  tilt!  fresh  oak-leaves  by  fermeutatioii,  distilliition  aud  treat- 
ment 'it  the  distillate  with  ether  as  above.  The  oil  is  pale  greeii. 
Sp.  fjr.  0'695 ;  has  an  agreeable  and  eulivening  odour,  and  sweet, 
burning  tiiste.  It  riiddeiis  litmus  and  is  easily  inflainmtible,  giving 
fii-st  a  bluish,  then  whitish,  non-fuligiuous  flame  which  emits  a 
penetrating  odour.  With  fuming  nitric  acid  it  fi-otha  up  and 
becomes  very  hot,  but  does  not  lose  its  oilour.  It  dissolves 
sparingly  in  water;  rapidly  in  alcohol,  ether,  aud  oils  both  fixed 
and  volatila* 

Ferment  oil  of  Salix  pentandra.  (This  willow  is  pomnion  in 
tlie  North  of  England  and  Ireland ;  it  is  remarkable  foi'  its  lai^e 
glossy  leaves,  more  like  those  uf  a  I'ortugal  Laurel  tlian  of  the 
other  willows.  Its  foliage  is  fi-agrant.)  The  oil  is  obtained  from 
the  fresh  leaves  in  the  same  manner  as  above.  It  is  yellow, 
lighter  than  water,  has  an  agreeable  aromatic  odour  lUr  that  of 
eaatoreuvi  aud,  at  the  same  time,  like  that  of  the  leaves.  It 
reddens  litmus;  smells  strongly  wheu  heated,  and  burns  with  a 
very  smoky  flame,  leaving  a  small  fjuantity  of  charcoal. 

Ferment  oil  of  Tussilago  farfara  ("Coltsfoot").  The  fresh 
bruised  herb  is  maceniled  in  water  for  10  or  12  days,  during 
which  it  turns  light  green  and  acquires  the  odour  of  pickled 
gherkins.  The  whole  is  then  distilled.  The  distillate,  which  has 
a  vinous  odour,  is  saturated  with  common  salt  and  re-distilled;  this 
second  distillate  is  shaken  up  with  a  lai^e  quantity  of  ether  aud 
the  ether  taken  off  and  evaporated,  the  oil  remaining  behind.  It 
is  yellowish,  lighter  than  water,  very  volatile,  has  a  peculiar, 
Btrongly  aromatic,  penetrating  odour  and  an  aromatic  taste — 
neither  burning  nor  cooling.  It  easily  takes  fire  and  burns  at 
first  with  a  whitish  afterwards  with  a  reddish  smoky  flame.  It 
dissolves  spariugly  in  water ;  rapidly  in  alcohol  or  ether.f 

Ferment  oil  of  Trifolium  fibrmi  (a  species  of  clover).  This 
oil  is  obtained  from  ihe  iirieii  plant.  After  the  plant  has  been  well 
boiled  with  water  and  no  longer  has  a  bitter  smell,  by  fermenta- 
tion, distillation,  saturating  the  distillate  nith  common  salt  and 
abstraction  l>y  ether  as  before  descriljed.  It  is  pale  yellow,  lighter 
than   water,  smells   strongly   aromatic,  like  the   ferment  oil   of 

•  Bley,  N.  Br.  Arehiv,,  xxvi.,  p.  48. 
t  Bley,  Beperl.  Phartn.,  Ixii.,  p.  406. 
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TuBgiiago  farfara.  Its  taste  ia  at  first  bnminfj  aiiJ  swtjetish. ttliK' 
wards  aroiiintic.  It  burns  with  a  blue,  slightly  fuliginous  Haiur. 
giving  oft'  strong  snielliuf"  vupours  whirh  excite  cougbicg,  »at 
leaves  a  Hinall  quantity  of  chart'oal.  It  dissolves  spariajjly  m 
water,  easily  in  alcohol  and  etlier.* 

Ferment  oil  of  Urtica  urens  ("The  Small  Xettle"),  obtained  « 

above,  but  from  tlie  fresh,  flowennR  plaat,  which  during  femienu- 
tiou  emits  first  a  vinous,  theu  a  sharp  and  intoxicating  odour.  It 
resembles  the  ferment  oil  of  Jickium  vulffore.f 

Ferment  oil  of  VJtis  vinifera  (the  Grape  Viae).  Fermenl*d 
vine  leaves  are  distilled,  the  dislilhite  cohobated ;  the  result  of  iIb 
second  (listillaliou  abstracted  with  ether,  and  after  evaporation  rf 
the  ether  the  oil  remains  as  usual.  It  is  pale  yellow,  lighter  thin 
water,  has  a  peculiar  vinous  odour  like  vitu-Jlowei-s  and  miynon^it. 
ami  a  burning,  sweetish,  aromatic  taste.  It  reddens  litmus  sliglidf 
but  permanently.  It  evapomtes  in  the  air,  ditTusing  a  strong 
odour.  Heated  with  fuming  nitric  acid  it  resinifies  and  asoama 
a  grass-green  colour.  With  sulphuric  acid  it  forms  firal  a  white. 
theu  a  light  red,  ami  ultimately  a  brown  mixture,  without  losii^ 
its  odour.  It  is  not  deodoiised  by  agitation  with  chlorine  water. 
With  aijueous  potash  it  forms  a  clear  mixture  from  which  the  oil 
afterwards  separates  with  red-brown  colour,  but  with  its  original 
odour.  It  dissolves  sparingly  in  water,  abundantly  in  alcob(d, 
ether  and  fixed  oils.  With  oil  of  turpentine  and  oil  of  leiuoD  it 
forms  at  first  a  luilky  solution,  which  afterwards  becomes  eloir.J 

Ferment  oil  of  Diseased  Apples — "Mai  oil."  Oil  of  ApplS6> 
This  is  formed  or  produced  by  cellulostasis,  a  disease  of  the  appk 
which  imparts  a  mitsky  odour  to  that  fruit.  It  is  obtained  6«n 
the  diseased  apples  by  distillation  with  water.  It  ia  yeUowidi- 
grey,  lighter  than  water,  and  boils  at  109°  C.  Smells  of  miuic; 
tastes  rough  and  sharp.  It  is  found  on  analysis  to  contain  64*15 
per  cent.  C.  20  65  H,  1515  0  and  0-05  N.  It  volatilises  completely 
when  heated.  It  dissolves  readily  in  alcohol  and  «tlier. 
imparts  a  musk-like  odour  to  water.§ 

■  Bley,  Jahlir.  iler  Plianii.,  ii.,  p.  SOT. 

t  Bley.  N.  B.  Areliiv.,  xxx.,  p.  167. 

I  Bley,  Rep.  Pl.arm.,  Isviii.,  p.  301. 

g  Itossignon,  Journ  de  Phariu.,  xxvii.,  p.  1JJ8. 
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Tfie  feniieiitive  jiriiiciple  of  the  leaves  of  plants,  or  so-called 
"  plunl  feraienc  "  is  olitaiiied  as  follows : — Select  the  young  leaves 
and  mncenite  them  at  once,  or  as  soon  after  gathering  them  as 
possible  in  sufficient  cold  water  to  cover  them;  continue  the 
macerfition  for  12  houra;  press  out  the  liquid,  filter  and  add  an 
equal  volume  of  strong  alcohol ;  the  liquid  thereupon  becomes 
cloudy  and  after  12  hours  yields  a  greyish  white  deposit.  The 
liquid  is  then  filtered,  and  this  deposit  left  on  the  filter  is  the 
"  ferment."  It  is  to  be  washed  witK  alcohol  and  removed  from  the 
filter  for  use. 

The  cause  of  the  formation  of  these  oils  has  not  been  clearly 
explained,  but  it  may  be  due  to  the  decomposition  of  certain 
gluL-usides,  organic  Iwidies  of  great  chemical  complexity,  which  are 
in  some  caaes  resolved,  when  left  in  contact  with  certain  protein 
substances  and  water,  into  sugar  and  an  essential  oil.  An  example 
of  a  ■'  protein  sulistance  "  is  Aeenin  or  Aveneiiie  (Series  i.,  p.  170) 
which  exists  in  the  husk  of  oiita  {Arena  sntiva).  To  prepare  it : — 
grind  the  grains  with  water,  dilute  the  pasty  mass  with  water  ; 
after  12  hours  strain  and  tilti^r  the  liquid,  precipitate  with  acid  and 
purify  the  precipitate  by  means  of  alcohol  and  ether. 

Another  authority  describes  the  preparation  thus  : — The  grain, 
reduced  to  a  state  of  powder  or  meal,  is  washed  on  a  sieve,  and  the 
milky  liquid,  after  being  allowed  to  deposit  its  starch  is  heated  to 
about  200"  Fahr.  to  coagulate  the  albumen  ;  when  cold,  acetic  acid 
is  added  as  long  as  a  white  powder  falls,  which  is  Avenin.  This  ia 
collected  on  a  filler,  drained  and  dried  at  a  gentle  heat.  It  is  a 
nitrogeuous  compound  analogous  to  and  probably  identical  with 
casein.  It  is  greyish-white  in  colour,  dissolves  readily  in  water, 
does  not  coagidate  by  heat,  disst^dves  also  in  excess  of  acetic  and 
hydrochloric  acids. 

Olulm  is  a  mixture  of  different  "  protein  substances."  It  is  best 
obtained  by  kneading  wheat-Hour  under  cold  water  until  tlie  water 
passes  from  it  clear  ami  without  a  milky  appearance.  When  fresh 
it  is  grej-iah-whitfi,  verj-  viscid,  glutinous,  elastic,  tasteless,  and  of 
insipid  odour. 


liy  reason  of  the  very  volatile  nature  of  some  "  ferment  oils,"  it 
is  necessary  to  evaporate  ott"the  ether  or  other  solvent  by  which 
they   have   been   remu^'ed    from    the   aqueous   distillate   of   tho 


354 


ODOROGRAPHIA. 


fermented  plant,  at  as  low  a  temperature  as  possible,  or  at  least  by 
one  at  which  the  oil  will  not  be  carried  over  with  the  solvenl 
The  tension  of  the  vapour  of  these  oils  is  not  recorded,  but  *ibt 
evaporation  can  be  effected  by  one  of  the  following  method*, 
according  to  the  degree  of  volatility  of  the  oil.  The  apparatu? 
required  being  in  each  case  the  same, — a  difference  only  being 
made  in  the  temperature  applied  to  the  retort  and  the  temperature 
(or  degree  of  cold)  applied  to  the  condenser. 

For  working  on  a  small  quantity  of  material  the  apparatus  can 
be  arranged  as  per  sketch  annexed  : — 


The  ethereal  solution  of  the  oil  contained  in  the  aqueims 
distillate  is  put  into  the  retort  A,  w^hich  is  connected  with  the 
receiver  B,  the  connection  being  made  perfectly  air-tight  by  a  well- 
fitting  cork  covered  with  wax.  The  tube  G  of  the  receiver  (alsu 
hermetically  connected)  is  provided  with  a  well-ground  tap  C. 
communicating  with  the  air-pump  D.  When  the  air  is  exhausted 
by  the  action  of  the  pump,  the  tap  C  is  closed ;  the  difference  of 
temperature  between  the  retort  and  the  receiver  (which  in  this 
arrangement  is  also  the  condenser)  causes  the  distillation  t^» 
proceed.  The  liquid  to  be  distilled  over  is  of  course  the  ether  or 
other  solvent,  and  the  oil  resulting  from  the  operation  remains  in 
the  retort. 
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W'licii  the  oil  is  nut  very  volatile,  the  retort  loay  be  surroiiiiiled 
with  water  find  the  vessel  containing  it  very  gently  warmed  by  a 
Bunaen  flame  beneath  it ;  the  condenser  being  surrounded  with 
crushed  ice.  When  the  liquid  is  rather  more  volatile  the  Bunsen 
flame  is  not  used,  and  the  retort  is  surrounded  in  the  vessel  V 
with  dry  aand.  When  the  oil  is  extremely  volatile  the  retort  is 
surrounded  with  crushed  ice  and  the  condenser  is  plunged  into  a 
refrigerating  mixture,  such  as  ice  and  sail  or  ice  and  crystallised 
calcium  cldoride.  In  such  mixtures  it  is  found  that  a  greater 
degree  of  cold  ia  produced  by  employing  snow  instead  of  crushed 
ice,  by  reason  of  the  finer  state  of  division  permitting  a  more 
intimate  mixture  to  be  made.  At  the  conclusion  of  the  operation, 
the  small  Cap  X,  which  ia  curefully  fitted  in  the  cork  at  the  neck  of 
the  retort,  is  very  gradually  opened,  so  aa  to  allow  air  to  slowly  fill 
the  vacuum.  The  apparatus  is  then  disconnected,  the  cork  at  the 
neck  of  the  retort  taken  out,  and  the  residual  oil  removed. 

When  operating  on  somewhat  larger  quantities,  the  apparatus 
represented  by  the  figure  on  page  356  is  a  convenient  form. 

Tlje  ethereal  solution  is  placCLl  in  the  still,  which  has  a 
conical  bottom  provided  with  a  tap  for  withdrawing  the  residuum. 
This  vessel  is  enclosed  in  a  metallic  cylinder,  which  may  be 
filled  either  with  warm  water  supplied  from  a  water-heater  in 
connection  with  it,  or  with  cold  water,  or  it  may  be  left 
empty,  as  circumataucea  require.  The  connecting  pipe  ia 
connected  with  the  body  of  tlie  still  and  the  condenser  with 
brass  unions,  through  which  the  pipes  pass.  The  connecting 
pipe  and  worm  condenser  are  of  tin.  At  the  base  of  the  condenser 
is  a  dome-shaped  tinned-copper  vessel  for  receiving  the  condensed 
solvent;  this  part  is  provided  with  a  glass  " water-guage," 
by  means  of  which  the  amount  of  fluid  distilled  over  can 
be  known.  The  water  pump  for  effecting  the  exhaust  is  attached 
to  the  comlenser.  The  operation  is  conducted  aa  with  the  anialler 
apparatus  above  described;  air  being  allowed  to  enter  gently 
■when  the  solvent  has  distilled  over.  The  solvent  is  drawn  oEf 
by  the  tap  at  the  lower  part  of  the  condenser  and  the  volatile 
oil  by  the  tap  at  the  lower  part  of  the  vessel  corresponding 
to  an  ordinary  still.  Stills  of  this  description,  termed  vacuum 
stills,  are  made  in  all  Bi7.es,  and  more  or  less  modified  in  structure 
to   suit   dilferent  purposes   and   the  scale  on   which   opei'ations 
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are   conducted.      On    the   large   scale    the    vacaam 
by  an  air-pump  worked  by  steam  power,* 
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The  fullowing  are  some  of  the  forms  of  "  agpinitors,"  or 
vaeiiuiii-pmiipa  in  use  for  small  work.  In  tliese  arrangements, 
valvca  nri'  dispensed  witli  : — Fig.  6.  is  the  "Sprengel":  a  glass 
tube,  si>niewliat  longer  than  a  barometer  tube,  dips  into  a 
vessel  containing  mercnry.  An  outlet  near  the  top  of  tliis 
tube  is  ciHiiiected  to  the  vessel  to  be  exhausted  hy  niems 
of  a  WL'lI-litting  jiieee  of  india-rubber  tubing.  The  upper 
end  of  tile  glitss  tube  is  connected  to  a  funnel  by  tubing  which 
is   provided   with   a   chinip    to   enable    it   to   be   compiesseil  if 

*  Siii'h  ntilU  are  iiiaile  in  I^ndon  l>y  J.  Slieiirti  &  Son  and  by  A.  Olilson.  Id 
Fmnro  tliey  nre  made  by  Deroy,  Faris-Urenelle  ;  Ergot,  ran*:  and  llerjot. 
Caen.  These  names  are  mentioned  for  tlie  information  and  convenience  of 
))er«>n>i  deHiroiiH  of  evtalilisliin^  bii!>inc!>4  of  tliis  nature.  Vacnuni  stills  con- 
Htrnctcil  on  this  piinciple  nie  used  for  extracting  the  c 
Dientiuned  in  Ift  Series,  p.  63. 
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necessary.  The  funnel,  supported  by  a  ring,  is  filled  with 
mercurj',  which  runs  down  the  tube  to  the  lower  vessel  in 
the  fonn  of    small  cylinders,  which  are    sepamt«d    from  one 


another  by  apacea  occupied  by  the  air  continually  expanding 
from  the  vessel  which  is  to  be  emptied  of  air.  The  air  and  mercury 
escape  through  the  spout  of  the  lower  vessel.  As  the  exhaiistiou 
n  column  of  mercury  is  supported  in  the  vertical  tube 
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until  a  maximum  height  is  reached  equal  to  the  barometric 
pressure. 

The  pump  figured  No.  1  is  sometimes  made  in  glass  and  some- 
times in  brass.  The  tube  A  is  about  3  J  inches  long  and  |  inch 
diameter:  into  this  is  fitted  a  smaller  tube,  B,  the  upper  part  of  which 
may  be  straight  or  take  any  convenient  angle.  This  tube  is  genendlr 
narrowed  to  the  orifice  C,  which  is  inserted  about  half  an  inch 
into  the  outlet  tube  D,  which  is  also  fitted  into  A.  A  connection 
having  been  made  by  means  of  tubing  between  the  main  hydrant 
and  F,  the  water  is  forced  through  C,  and  in  passing  into  the 
outlet  tube  it  rapidly  creates  a  vacuum,  and  A  is  rapidly  exhaustH 
the  air  being  drawn  through  the  annular  space  at  D.  A  tube  for 
carrying  off  the  affluent  water  may  be  attivched  to  H  if  necessary.  The 
inlet  tube  for  admission  of  air  is  attached  laterally,  and  is  pro\ided 
with  a  stop-cock,  and  when  this  is  opened  the  air  rushes  into  A, 
a  continuous  current  being  drawn  through  D  to  the  outlet.  In 
this  way  a  stronger  or  weaker  current  of  air  may  be  produced 
according  to  the  pressure  of  water.  During  the  operation  of 
exhaust,  rt?i  unvai*ying  flow  of  water  f row  the  hydrant  must  be  main- 
tamed,  otherwise  there  is  the  probability  that  water  will  be  drawn 
back  into  the  exhausted  vessel,  owing  to  the  reduction  of  pressure, 
or  rather  on  account  of  the  transference  of  the  pressure  from  the 
pump  to  the  vessel,  and  for  the  same  reason  the  stop-cock  at  E 
must  he  tnnied  off  before  the  flow  of  water  is  stopped  at  the 
hydrant.  If  it  is  desirable  to  have  a  vacuum-guage  attached :  it 
should  be  fitted  between  the  stop-cock  and  the  vessel  to  be 
exhausted. 

It  has  been  recommended  to  interpose  a  bottle  between  the 
aspirator  and  the  condenser,  in  case  the  water  should  flow  back 
from  the  aspirator  owing  to  reduction  of  pressure  from  any  cause. 
This  bottle  should  carry  a  well-fitting  india-rubber  bung  with 
three  holes,  through  which  pass  glass  tubes,  one  of  which  is  con- 
nected with  the  aspirator,  one  with  the  condenser,  and  the  thinl 
with  a  long  bent  glass  tube  (30  or  more  inches  long),  the  open  end 
of  which  dips  into  a  vessel  of  mercury  ;  by  means  of  this  tul>e  the 
degree  of  exhaustion  can  be  ascertained,  for  the  mercury  rises  in 
the  tube  as  the  pressure  decreases. 

Other  forms  of  exhaust  pump  very  convenient  for  laboratary  use 
are  constructed  in  glass.  The  operation  can  then  be  watched  with- 
out a  vacuum  gauge  attached — as  when  the  bubblesof  air  are  not  seen 
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rushing  down  the  tube  it  is  known  that  the  maximum  power  of 
the  pump  is  attained.  Fig.  2  represents  Finkener's  arrangement. 
Fig.  3  is  such  as  used  at  the  London  University.  Fig.  4  is  Geissler's. 
All  these  are  supplied  by  Townson  and  Mercer,  of  London  ;  also 
Fig.  7,  Korting's'  Water-Jet  Vacuum  Pump";  this  is  made  entirely 
of  metal  and  has  a  vacuum-gauge  attached  ;  with  a  head  of  15 
feet  of  water  (a  flow  of  IJ  galls,  per  minute)  it  gives  an  almost 
perfect  vacuum.  The  water  supply-pipe  should  be  as  straight  as 
possible,  without  any  sharp  bends,  and  be  of  at  least  J-inch  bore, 
to  ensure  the  full  power  of  this  pump.  The  discharge  pipe  fixed 
to  its  lower  end  should  end  below  water,  by  being  dipped  in  a 
vessel  partly  filled  with  water,  and  the  water-cock  must  be  full 
open  while  working. 


"  Oil  of  Potato  "  is  truly  a  ferment  oil,  but  although  of  an  oily 
nature,  cannot  be  strictly  classed  as  an  "  essential  oil " ;  it  is  rather 
an  "  ethereal  oil,"  and  is  closely  allied  to  alcohol  in  its  properties. 
As  fitscl  oil,  or  crude  hydrated  oxide  of  amyl  it  has  already  been 
described  in  a  foot-note  to  page  284.  It  is  a  component  part  of 
the  spirits  obtained  both  from  corn  and  potatoes,  and  these  licjuors 
owe  their  peculiar  smell  to  its  presence.  The  greater  intoxicating 
power  of  whisky  (more  especially  that  from  raw  unmalted  grain) 
than  other  spirit,  is  due  to  the  larger  quantity  of  fusel  oil  which  it 
contains.  The  oil  is  generated  during  the  fermentation  of  the 
mash  ;  it  exists  ready  formed  in  the  fermented  liquids,  and  distils 
over  with  alcohol  when  a  gentle  heat  is  applied.  It  is  observed 
that  a  greater  quantity  of  alcohol  is  obtained  when  the  mash  is 
made  quite  neutral  by  ashes  or  by  chalk,  and  that  the  proportion 
of  oil  in  the  spirit  is  also  increased.  In  producing  a  fine-flavoured 
brandy  from  corn,  the  exertions  of  the  distiller  are  directed  as 
much  as  possible  to  lessen  the  formation  of  fusel  oil  during  the 
fermentation  of  his  worts,  and  to  eliminate  during  the  distillation 
and  rectification  of  his  liquors,  the  greatest  possible  proportion  of 
that  with  which  they  may  be  contaminated.  Considering  the 
deleterious  nature  of  fusel  oil,  it  should,  as  far  as  possible,  be 
eliminated  from  all  spirituous  beverages  ;  when  swallowed  it 
occasions  nausea,  giddiness,  headache,  &c. ;  in  larger  quantities  it 
causes  vomiting,  delirium,  oppressive  respiration  and  lessened 
sensibility  to  pain  ;  its  vapour  also  produces  these   effects.     In 
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i|uaiitity  it  is  fi  iinrcotic  poisim.  Tlie  greater  iotoxicatingelfectof 
whiaky  and  cnide  corn  brandy  appeai-s  to  I>e  well-known  U<  tW 
lower  diLsa  of  whisky-driiikeia  in  this  couutry,  and  the  cousunus 
of  com  brandy  in  some  of  the  northern  parts  of  Etirope. 

Spirit  made  from  potato  starch  which  has  been  cunverleil  inCo 
sugar  by  dilute  salpliuric  acid  is  completely  free  from  "  jmUW 
oil." 

Malt,  which  in  the  preparation  of  spirit,  yields  a  fluid  containinf; 
fusel  uil,  affords  in  tlie  fonnaCiou  of  beer,  a  spirituous  li^jiior  in 
which  no  trace  of  that  oil  can  be  detected.  lu  brewing,  the  won 
is  certainly  not  allowed  to  feniieut  to  the  full  extent,  fruiu  (Hie- 
half  to  three-fourths  only  of  tlie  sugar  l>eiiig  converted  inin 
alcohol,  but  the  addition  of  the  hops  modifies  the  transformation 
which  take  place.  It  is  known  that  volatile  oil  of  niiistan)  and 
the  empyreumatic  oils,  arrest  completely  the  action  of  yeaA: 
and,  although  the  oil  of  hops  does  not  possess  this  properly,  it 
still  diminishes  in  h  great  degree  tlie  influence  of  decomposJng 
nitrogenous  bodies  on  the  liquid  with  which  they  are  in  contMt 
and  modifies  the  nature  of  the  products  generated. 

According  to  the  recent  researches  of  Penlrix,*  the  fusel  oil 
found  in  couunercially  prepared  alcohol  is  formed  by  the  actioD  uf 
bacteria.  He  avers  lia\'ing  separated  from  Paris  water  a  ImcIIIbs, 
B.  ami/lozr/miais,  which  feuiients  starch  with  pro<laction  of  amjl 
alcohol.  It  is  aeparati-'d  by  cnltivation  on  potatoes,  and  finally  on 
gelatin.  To  those  who  are  interested  in  tlie  theory  of  fennenU- 
tion,  this  (laper  is  particularly  recommended. 

Early  iL'searclies  of  great  interest  "  On  the  phenomena  ot 
Fermentation  "  were  made  known  by  Fownesf;  results  of  more 
recent  and  searching  investigations  by  Pasteur,  on  this  importoul 
subject,  have  also  been  published,  and  are  of  great  ioterest-J 

■  Jonrn.  Cljeni,  Soc.,  Jan.,  18B2. 

f  I'liurni.  Journ.  [J.J,  1S12,  &  series  of  articles. 

t  Etude  Biir  k  Liirp,  ses  malaiiiee,  cansea  qui  les  provoqnenL  PrpcW* 
pour  U  rciitlre  inalterable,  avec  une  iiouvelle  theorie  de  la  feriDentatioa.  (■> 
M.  L.  Paateur,  Cliez  Ganltier-Villara,  Paris.  Refer  also  to  Le  MouilMi 
Scientitique  Qaosiieville,  xviiL,  pp.  993-1012,  "Qaelquca  observations  auiajd 
dn  iletuier  onvroge  de  M.  I'osteur  ;  «ar  ta  fermentntioa  ct  In  fabricadoa  dt  U 
itiire,  pnr  Cb.  Blonileau.  An  elaborate  paper  liy  lit.  Max  Ma^rckur.  on  llw 
tnaniifacture  of  nlcoliol  (tbeorettcal  and  praulicnl),  anil  a  ]>aiieT 
derivalivca  b;  Dr.  Bannow,  ia  to  l>e  foand  in  t!ie  Monitear  Scicniifiqac 
pp.  995' 1038. 
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A  paper  on  the  composition  of  Grape  spirit  and  Wine  Brandy, 
by  Ch.  Ordonneau,  was  read  at  the  meeting  of  the  French  Academy 
of  Sciences,  25th  Jan.,  1886,*  being  presented  by  Pasteur.  The 
author  of  that  paper  remarks  that  the  production  of  Grape  spirit 
having  diminshed,  in  consequence  of  the  ravages  of  the  phylloxera, 
more  attention  has  been  paid  to  the  production  of  pure  grain 
spirit,  and  that  recent  improvements  in  distillatory  apparatus 
have  resulted  in  the  production  of  a  nearly  pure  "  alcool  neutre  " 
(silent  spirit) ;  but  yet,  such  alcohol  still  possesses  a  peculiar 
odour,  recognisal»le  by  professional  tasters,  and  known  by  the 
name  of  "  odeur  de  trois-six,"  and  which  is  absent  in  the  alcohol 
of  wine.  In  his  memoir,  Ordonneau  says : — "  I  searched  for  the 
cause  of  this  difference,  and  made  a  comparative  study  of  Old 
Cognac  brandy  and  ordinary  commercial  spirit.  I  submitted  to 
fractional  distillation  in  an  apparatus  very  similar  to  the 
Henninger-Claudon,  3  hectolitres  of  Cognac  brandy,  25  years  old 
and  of  undoubted  purity.  The  most  volatile  portions  contained 
aldehyde,  acetic  ether,  acetal,  and  traces  of  propionic  and  butyric 
ethers.  The  legist  volatile  portion,  after  being  rectified  several 
times,  yielded  about  1,200  grams,  of  a  product  possessing  the 
particular  odour  of  the  brandy  under  investigation.  As  a  result  of 
the  fractionations  I  was  able  to  identify  the  presence  of  the  bodies 
contained  in  this  Cognac,  as  per  table  annexed  : — 

Acetic  aldehyde    3  grams,  per  hectolitre 

Acetic  ether 35 

Acetal    35 

Propylic  alcohol,  normal 40 

Butylic  alcohol,  normal   218G0        „ 

Amylic  alcohol 83*80 

Hexylic  alcohol     0*60        „ 

Heptylic  alcohol  1*50 

Propi(mic,  Butyric  &.  Caproic  ethers     3 

(Enanthic  ether,  about 4 

Bases,  amines    4 

The  important  feature  in  this  analysis  is  the  determination  of 
so  large  an  amount  as  218*60  grams,  per  hectolitre  of  normal 
butylic  alcohol,  boiling  at  116^-118^  C.  It  is  also  notable  that 
the  pure  amyl  alcohol,  the  regular  presence  of  which  in  wines  has 

•  Comptes  RenduB,  cii. ,  p.  21 7. 
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been  ascertained  by  Henninger,  does  not  appear  to  cause  anj 
unpleasant  flavour  in  brandy  when  existing  to  the  extent  abov? 
recorded  and  in  association  with  the  other  flavouring  constituenfe 
On  examining,  for  comparison,  the  commercial  brandies  (frwi 
maize,  beetroot  and  potato),  I  have  found  propyl  alcohol,  amyl 
alcohol  (active  and  inactive),  pyridine,  a  compound  boiling  betweai 
180^-200^  C.  (coUidine  ?),  and  isobutyl  alcohol,  but  no  trace  d 
normal  butyl  alcohol." 

"  The  presence  of  normal  butyl  alcohol  in  brandy  leads  me  to 
suppose  that  it  is  the  usual  product  of  alcoholic  fermentation  whea 
elliptical  yeast  is  the  fermentive  agent,  and  that  isobutyl  alcohol 
is  formed  when  fermentation  is  developed  by  beer  yeast.  To  tesi 
this  theory  I  fermented  100  kilos  of  sugar  molasses  with  wine  te 
which  had  been  dried  in  the  air,  and  from  the  resulting  19  litres  of 
alcohol  of  92^  I  extracted  an  oil  of  agreeable  odour,  very  difterent 
from  that  extracted  from  the  commercial  oil  of  the  distilleries  and 
containing  normal  butyl  alcohol  mixed  with  amyl  alcohol.  This 
oil  resembles  that  which  is  distilled  from  new  wine.  This  experi- 
ment proves  therefore,  that  elliptiail  yeast  generates  secondaiy 
products  different  to  those  produced  by  beer  yeast.  The  odour 
which  merchants  call  the  odour  of  "trois-six"  observable  in 
ordinary  commercial  l)randy,  is  due  to  the  presence  of  isobutyl 
alcohol,  which  the  process  of  rectification,  as  carried  out  at  the 
distilleries,  cannot  remove.  Isobutyl  alcohol  also  has  an 
unpleasant  taste,  while  the  normal  butyl  alcohol  possesses  the  fine 
rcchcrch'c  tla\'our  so  much  admired  by  judges  of  brandy." 

The  nienioire  by  Ordonneau  in  the  "  Comptes  Ilendus  "  alx)ve 
referred  to,  concludes  by  stating  that  all  saccharine  solutions 
fermented  with  elli])tical  yeast  will  yield  alcohols  of  jrood  flavour 
and  odour.  This  yeast  is  as  easily  cultivated  as  beer  yeast.  It  is 
technically  known  as  a  "  bottom  yeast."  It  acts  viji'orouslv  at  28'^- 
32^  C,  and  does  not  ai)pear  to  degenerate  after  many  cultivations. 
Its  api)earance  under  the  microscope  is  delineated  in  Pasteur's 
work  "  On  Fermentation." 

Experimentr?  have  been  made  to  determine  whether  this 
elliptical  yeast  {Hncchnrowyces  dlipsaidai^)  is  merely  a  form  of  beer 
yeast  determined  by  the  inlluence  of  a  special  medium,  the  must  of 
grapes,  and  if  so,  whether  it  could  be  induced  to  return  to  its 
primitive  form.  The  experiments  consisted  in  sowing  the  ferment 
in  diflerent  media,  among  others  in  an  unmalted  barley-wort  to 
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which  acid  tartrate  of  potassium  had  been  added  to  prevent  lactic 
fermentation,  and  to  approximate  the  liquid  in  composition  to  grape 
must.  No  evidence  was  obtained  in  any  case  of  the  modification 
of  the  ferment,  but  it  was  observed  that  in  the  unmalted  barley- 
wort  the  fermentation  was  quite  different  from  that  taking  place 
in  the  formation  of  beer  and  that  the  fermented  liquor  had  the 
character  of  a  true  barley  ivine.  This  barley  wine  is  described* 
as  being  an  agreeable  beverage,  giving  upon  analysis  results  that 
point  to  it  being  more  nourishing  than  grape  wine,  also  by  using 
a  large  proportion  of  the  cereal  and  the  addition  of  saccharose  to 
the  wort  it  has  been  produced  containing  8  to  10  per  cent,  of 
alcohol. 

Butyl  alcohol,  C^H^  ^  0,  or  Tetryl  alcohol  of  Wurtz,f  was  for  a 
long  time  the  only  butyl  alcohol  known  to  chemists.  It  has  been 
described  as  best  prepared  by  subjecting  the  fusel  oil  obtained  in 
the  rectification  of  mangold-wurzel  molasses  to  fractional  distilla- 
tion ;  the  portions  which  distil  over  between  80^  and  105^,  105^ 
and  115^,  and  115^  and  125^,  being  collected  apart.  The  first 
portion  is  washed  with  water,  and  the  separated  oily  layers 
repeatedly  rectified;  the  portion  which  passes  over  at  104^  being 
each  time  collected  apart.  The  latter  is  mixed  with  the  portion 
which  distilled  over  between  105^  and  115*^,  and  with  that  part 
of  the  last  fraction  (between  115^  and  125°)  which,  when  the 
latter  was  repeatedly  rectified,  passed  over  below  115°.  The 
whole  of  the  distillates  obtained  between  105°  and  115°  are  then 
mixed  together  and  boiled  for  48  hours  with  a  concentrated 
solution  of  caustic  potash  in  a  vessel  connected  with  a  reflux 
condenser.  The  impure  tetrylic  alcohol  is  then  distilled  over, 
separated  from  the  water  which  passed  over  with  it,  afterwards 
mixed  with  half  its  weight  of  quick-lime  to  dehydrate  it  more 
completely,  and  distilled  off  after  standing  for  24  hours ;  this 
distillate  is  repeatedly  rectified,  and  the  portion  which  passes  over 
between  108°  and  110°  is  collected  apart.  If  the  boiling  point 
remains  within  these  limits  during  the  distillation,  the  tetrylic 
alcohol  thus  obtained  is  nearly  pure.  The  process  of  rectification 
may  be  considerably  abridged  by  interposing  between  the  flask 
and  the  condensing  apparatus,  an  upright  tube  with  two  bulbs  and 

*  Coinptes  Kendus,  cvi.,  p.  644. 
t  Compte'3  Rendus,  xxxv.,  p.  310. 
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having  a  thermometer  inserted  into  its  upper  i>art ;  the  fca 
volatile  portions  then  condense  on  the  sides  of  the  tube  and  m. 
hack  into  tlie  flask,  whereby  the  sepamtion  of  the  more  volatBf 
portions  is  greatly  facilitated. 

Thus  prepared,  it  is  a  transparent  colourless  liquid,  more  molA 
than  amylic  alcoliol,  and  having  an  odour  somewhat  similar  tothii 
of  the  latter,  but  more  vinous.  It  is  inactive  to  polarised  light 
Its  sp.  gr.  is  0-80:32  at  18o  ;  boiling  point,  110^  C.  It  dissi»lv« 
in  li  times  its  weight  of  water  at  18"^  C,  and  is  precipittled 
therefrom  as  an  oily  layer  on  addition  of  chloride  of  calcim 
chloride  of  sodium  or  any  other  easily  soluble  salt.  It  is  oouveiwi 
by  caustic  potash  in  a  state  of  fusion  into  butyric  acid,  with 
evolution  of  hydrogen  and  formation  of  a  hydrate. 

It  has  since  been  shown  that  this  common  butyl  alcohol  givw 
iso-butyric  acid  by  oxidation  with  dilute  chromic  acid,  it  is 
tlierefore  considered  to  be  an  iso-alcohol.  It  is  contained  in 
Isopvopyl  carbinol  {Iso-primary  hutyl  alcohol),  which  has  Wea 
thoroughly  examined  by  Chapman  and  Smith.*  Its  boiling  point 
is  109^  C,  being  sensibly  lower  than  that  of  the  normal  alcohii 
Its  sp.  gr.  is  0-8055  at  lG-8.  It  dissolves  1  atoui  of  sodium,  bat 
slowly,  and  only  on  brisk  agitation  and  warming ;  but  calcium 
chloride,  potassium  acetate  and  potassium  hydrate  are  dissolved  l-y 
it  with  facility.  It  mixes  easily  with  glacial  acetic  acid  and  with 
the  same  acid  diluted  with  twice  its  bulk  of  water. 

In  Watts'  Dictionary  of  Chemistry,  1st  supp.,  p.  ?n'2,  it  i? 
stated,  in  reference  to  the  butyl  alcoliols  : — **  There  are  iw- 
varieties  of  primary  butyl  fdcohol,  viz.,  Propyl -carbinol  anil 
Isopr()pyl-carl>in(d.  rro])yl-carbinol,  or  Xcj^'inal  j>rimari/  bth'l 
alcohol,  is  comparatively  little  known,  and  has  not  hitherto  I'een 
found  as  a  natural  product.^f  It  was  obtained  syntlietically  I'V 
Schuven;^  from  etlivl  jT:as  bv  submittini'  it  to  the  action  of  chlorine 
and  sul)se(|uent  conversion  of  the  resulting  alcohol.  A  much  more 
comi)h't(^  investigation  of  the  compound  was  published  by  Liet'en 
and  li()ssi.§  These  chemists  tirst  prepared  butyric  aldehyde  by 
treating  a  mixture  of  butvratc^.  and  formate  of  calcium.     From  tk 

*  .lourn.  Cliern.  Soc.  [2],  vii.,  p.  1,")5. 

t  Tills  parayjiapli  was,  of  course,  written  before  Ordonueau's  paper  in  ibe 
roini)tos  licndus  above  quoted,  was  published. 

X  Ann.  Cheni.  IMiarni.,  cxxx.,  p.  23o. 

Ji  Coniptes  ICendus,  Ixviii.,  p.  loGI,  et  seq. 
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•aldehyde  the  alcohol  was  obtained  by  dehydrogenation  with  sodium 
amalgam.  The  alcohol,  when  properly  dried,  boils  at  115^  C.  It 
is  considerably  lighter  than  water,  in  which  it  is  very  sparingly 
soluble. 

The  odorous  compound  Isobutylbenzene  is  mentioned  in  series 
.  i.,  p.  240,  and  the  Methyl-isobutylbenzene  (a  musk  substitute)  at 
p.  8  of  the  same.     They  will  be  referred  to  in  this  volume. 

The  substances  in  wine  to  which  its  taste  and  bouquet  are  due 
are  generated  dv/n?ig  the  fernieyitation  of  the  juice  of  such  grapes 
as  contain  a  certain  quantity  of  tartaric  acid  ;  they  are  not  found 
in  wines  free  from  all  acid,  or  which  contain  a  different  organic 
acid,  such  as  acetic  acid. 

The  wines  of  hot  climates  possess  no  odour ;  wines  grown  in 
France  possess  it  in  a  marked  degree,  but  in  the  wines  from  the 
Bhine  districts  tlie  perfume  is  most  intense.  The  kinds  of  grapes 
on  the  Khine,  which  ripen  verj'  late  and  scarcely  ever  completely, 
such  as  the  Eiessling  and  Orleans,  have  the  strongest  perfume  or 
bouquet,  and  contain  proportionately,  a  larger  quantity  of  tartaric 
acid.  The  wines  from  the  earlier  grapes,  such  as  the  Eulander 
and  others,  contain  a  large  proportion  of  alcohol,  and  are  similar 
to  Spanish  wines  in  their  flavour,  but  they  possess  no  bouquet. 

The  grapes  grown  at  the  Cape  of  Good  Hope  from  Eiesslings, 
transplanted  from  the  Ehine,  produce  an  excellent  wine,  but  it 
does  not  possess  the  aroma  peculiar  to  Ehenish  wine. 

It  is  evident  from  these  facts,  that  the  acid  of  wines,  and  their 
characteristic  perfumes,  have  some  connection,  for  they  are  always 
found  together,  and  it  can  scarcely  be  doubted  that  the  presence 
of  the  former  exercises  a  certain  influence  in  the  formation  of  the 
latter.  This  influence  is  very  plainly  observed  in  the  fermentation 
of  liquids  destitute  of  tartaric  acid,  and  particularly  of  those 
which  are  nearly  neutral  or  are  alkaline,  such  as  the  mash  of 
potatoes  or  corn. 

The  juice  of  grapes  grown  in  different  climates  differs  not  only 
in  its  proportion  of  free  acid,  but  also  in  respect  of  the  quantity  of 
sugar  dissolved  in  it.  The  quantity  of  nitrogenised  matter  in  the 
juice  seems  to  be  the  same  in  whatever  part  the  grapes  may  grow ; 
at  least,  no  difference  has  been  observed  in  the  amount  of  yeast 
formed  during  fermentation  in  the  south  of  France  and  on  the 
Khine. 
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Liebig  observed  that  grapes   grown   iii   hot   climates  and  'be 
boiled  juice  obtained  from  them,  are  proportionately  rich  in  sugir. 
Hence,    during    the    fermentation   of    the   juice,    the    complete 
decomposition  of  its  nitrogenised  matters,  and  their  separation  ii 
the  insoluble  state,  are  effected  before   all   the  sugar  has  been 
converted  into  alcohol  and  carbonic  acid.     A  certain  quantitvi'l 
the   sugar  consequently  remains    mixed    witli    the   wine  in  ai 
undecomposed    state,   the    condition    necessary    for    its  further 
development  being  absent.     The  nitrogenous  matters  in  the  juice 
of  grapes  of   the    temperate    zones,   on    the    contrary,  art^  L': 
completely   separated   in   the  unsoluble   state    when    the  entire 
transformation  of  the  sugar  is  effected.     The  wine  of  these  grapes. 
therefore,   does   not   contain    sugar,   but    variable   quantities  of 
undecomposed  gluten  in  solution.     This  gluten  gives  the  wiiit*  the 
property  of  becoming  spontaneously  converted  into  vinegar  when 
the  access  of  air  is  not  prevented  ;  for  it  absorbs  oxygen  and 
becomes  insoluble,  and  its  oxidation  is  communicated  to  tlie  alcnhol 
which   is  converted  into  acetic  acid.     By  allowing  the  wine  V) 
remain  at  rest  in  casks  with  a  very  limited  access  of  air,  and  at 
the  lowest  possible  temperature,  the  oxidation  of  this  nitrogenous 
matter  is  effected  without  the  alcohol  undergoing  the  same  change, 
a  higlier  temperature  being  necessary  to  enable  alcohol  to  combiiif 
with  oxygen.     As  long  as  the  wine  in  the  "  stilling  casks  "  deposits 
yeast,  it  can  still  be  caused  to  ferment  by  the  addition  of  sugar, 
but  old,   well-cleared  wine  has  lost  this  property,   because  the 
condition  necessary  for  fermentation,  viz.,  a  substiince  in  tlie  act  vl 
decomposition  or  putrefaction,  is  no  longer  present  in  it.     In  hotek 
and  other  places  w^here  wane  contiiining   much  gluten  is  drawn 
gradually    from    a   cask,    and   a    proportional    quantity    of   air 
necessarily    introduced,   its   eremacausis   (conversion    into  acetic 
acid),  is  prevented  by  the  addition  of  a  small  quantity  of  sulphuric 
acid.     This  acid,  bv  cnterinfj  into  combination  with  the  oxvjien  of 
the  air  contained  in  the  cask  or  dissolved  in  the  wine,  prevent^: 
the  oxidation  of  the  organic  matter. 

"  Cognac  Essence,"  "  OilofCofpiac"  or  commercial  (Enanthic 
ether.  Tliis  article  is  produced  on  a  large  scale  by  distilling  wine- 
lees,  either  dried  and  pressed  into  cakes,  or  in  their  wet  state, 
mixed  with  7  or  8  times  their  weight  of  water;  the  distillation 
l)eing  ettected  l)y  passing  a  current  of  dry  steam  through  the  mi.^- 


FERMENT   OILS. 


367 


ture.  It  is  prepared  in  quantity  from  the  residue  left  in  the  stills. 
after  the  distillation  of  grape-brandy.  In  distilling  this  residue, 
a  small  quantity  of  residual  alcoholic  hydrate  distils  over  at  the 
same  time ;  this  is  separated  from  the  ether  by  being  received  in  a 
Florentine  flask,  or  an  apparatus  effecting  the  same  purpose,  but 
constructed  to  prevent  loss  by  evaporation,  as  shewn  in  the 
annexed  illustration : — 


^A 


(P 


U 


The  condensed  liquid  flows  into  the  funnel-shaped  end  of  the  tube 
at  A,  and  from  there  into  the  flask  B,  which  has  previously  been 
filled  completely  with  water,  which  takes  up  the  alcohol,  and 
causes  the  compound  organic  ether,  mixed  with  some  alcohol,  to 
rise  to  the  top.  The  alcoholic  hydrate  becomes  opaque,  owing  to 
the  separation  of  the  ether.  The  tube  C  carries  off*  the  excess  of 
the  alcoholic  liquid  below.  The  cooler  the  condensed  liquid  is,  the 
more  complete  is  the  separation.  The  ether  is  drawn  off*  by  a 
pipette  and  then  neutralized  by  agitation  with  a  weak  solution  of 
carbonate  of  potash,  freed  from  water  by  a  few  fragments  of 
chloride  of  calcium  and  then  re-distilled.  It  then  appears  as  a 
mobile,  colourless,  or  slightly  yellow  liquid,  of  almost  overpowering 
or  stupefying  wine-odour.  Its  intoxicating  vinous  odour  has  been 
compared  to  that  of  an  empty  wine-cask.  It  is  lighter  than  water, 
and  boils  at  about  500^  Fahr.  It  is  very  sparingly  soluble  in 
water,  but  freely  soluble  in  alcohol.  Its  sp.  gr.  is  about  0862.  It 
is  not  pure  CEnanthic  ether  but  a  very  complex  body,  containing 
many  other  ethers,  according  to  the  nature  of  the  wine  it  is  derived 
from,  and  according  to  slight  variations  in  process  of  manufacture. 
This,  and  other  oils  of  this  nature,  should  be  kept  dissolved  in 
alcohol,  in  order  that  the  full  flavour  be  retained.     It  is  used  for 
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flavouring  coiimion  com  brandy  am!  for  making  imil 
wines,  also  in  tlm  pieparatioii  nf  certain  HrtiHcial  fruit 
The  oila  distilled  from  the  leta  of  K)ieuit<Ii  and  Moselle  ' 
preferred.  Inferior  qiialiliea  tif  cognac-oil  are  of  greenisli-brom 
colour  and  are  somewhat  viscous.  Brandy  from  auy  pari  of  iht 
world  may  be  very  cloaely  imitated  by  distilling  the  oil  from  tU 
lees  of  til'?  wines  produced  in  that  particular-  district.  It  mi 
ascertained  by  Wiuckler*  that  the  8peciiic  oilonjus  priDci|dt 
peculiar  lo  the  various  sorts  of  wine  produced  in  diffeiwil 
countries  or  districts,  which  is  known  by  the  expre.%ioQ  of  Wiiw 
or  hmupict,  can  be  extracted  in  the  followinff  way :  "  If  alwul  Iiilf 
a  pint  of  any  sort  of  grape-wine  be  evaiiorated  in  a  poitelain  veael 
by  means  of  steam,  until  not  only  all  the  alcohol  but  also  the 
tEnanthic  ether  and  all  the  constituents  volatile  at  100«  C  (212' 
Fahr.)  are  evaporated,  a  thickish  liquid  of  more  or  less<lark  i^olout. 
and  of  a  pecnliar,  pleasant,  acidulo-viuous  odour  remains  behimi, 
from  which,  on  cooling,  a  greater  or  leaser  quantity  of  tartar 
sepamtes.  By  diluting  this  liquid  with  water  so  that  the  wei<;bt 
of  the  solution  is  about  a  quarter  of  a  pound,  and  subjecting  the 
solution  with  an  equal  weight  of  fresh-burnt  lime,  lo  distillattOQ, 
there  is  obtaiued,  even  during  the  slaking  or  hydrating  of  the  liinf, 
a  very  agi-eeably  and  intensely  odorous  distillate  which  is  a  nitw 
genous  base,  and  possesses  in  a  high  degree  the  "  Itouqnet "  of  the 
original  wine.  This  liquid  forms  with  acids  neutral  salts  which 
possess  the  same  odour.  If  the  resicluary  lime  of  the  evapoi&t«<I 
wine  be  treated  with  water  after  the  conclnsinn  of  the  distiUatioo, 
the  solution  Altered  and  the  filtrate  distilled  with  a  small  quantity 
of  moderately  strong  sulphuric  acid,  a  now  volatile  acid  of  a  highly 
specific,  almost  1>alsamic,  odour  is  obtained,  which,  being  neutrsliscd 
by  the  necessary  quantity  of  tlie  nitrogenous  base  above-mentioned. 
yields  a  neutral  volatile  salt  which  possesses  in  the  highest  degree 
the  peculiar  bouquet  of  the  wine  employetl,"  VVinckler's  paper 
concludes  by  mentioning  that  the  I'esults  of  the  experiment  were 
confirmed  on  operations  upon  six  different  sorts  of  red  ajid  while 
wines. 

An  opinion  as  to  tlie  formation  of  the  "  bouquet "  of  winra  was 
given  by  Stracke  in  the  Journal  de  I'harniacie,  1862.  He  saj-s  it 
is  due,  not  to  the  intervention   of   tartJiric   acid   as   some 
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lOUght,  Imt  to  the  decomposition  of  the  oil  contained  in  the  pips 
the  Ri-ape  iintler  the  influence  of  fennentation.  and  that  the 
nitiible  "  bomniet "  may  be  obtained  by  fermenting  pure  sugar 
ith  washed  yeast,  to  which  has  been  added  an  emulsion  prepared 
'Ith  the  pips  of  the  grape.     This  theory  is  rather  remote. 

All  tlie  above-mentioned  products  are  totally  distinct  from  the 
Diopound  intended  to  be  known  as  "  Heavy  oil  of  wine"  by 
harmacists ;  an  exact  .icientific  definition  of  which  yet  appears  to 
wanting.  The  subject  is  of  sufticienL  importance  to  have 
ftttracted  the  attention  of  ProfBSSor  Frederick  B.  Power,  a  very 
nninent  authority  on  organic  cheuiistrj-,  especially  the  chemistry 
I  ethereal  oils.  He  has  most  exhaustively  reviewed  the  facts 
lublished  concerning  this  compouncl,  in  a  paper  in  the  "Pharma- 
Seutische  Rundschau,"  November,  1891,  and  yet  asks  "What  ia 
heavy  oil  of  wine  ? "  (referring  to  the  Oleum  artheretim  of  the 
yharniacopceia).  The  inference  ia — that  a  standard  of  the  identity 
Bad  purity  of  tliis  oRieial  compound  is  not  established.  On 
Jtefering  to  "Gmelin's  Handbook  of  Chemistry,"  xiii.,  p.  177,  we 
;find  tliat  heavi/  oil  of  ttrine  or  the  so-called  tuljihovinate  of  vHne  oil 
■  as  distinguished  from  the  light  ml  of  teinc,  was  discovered  by 
Hetinel  in  1826,  ami  that  it  is  obtained  in  the  following  manner : — 
**  It  passes  over  in  the  preparation  of  ether,  towards  the  end  of 
i^he  distillation.  It  is  formed,  but  in  e.vceedingly  small  quantities, 
tiot  only  on  distilling,  but  immediately  on  mixing  alcohol  with 
aulphuric  acid  (Marchand).  It  is  also  produced  when  ether  is 
acted  upon  by  anhydrous  sulphuric  acid  (Liebig).  and  by  the  dry 
distillation  of  the  aulphovinates."  With  regard  to  the  method 
for  its  preparation,  the  following  is  further  recorded : — 1° — When 
1  part  of  alcohol  is  distilled  with  2J  parts  of  sulphuric  acid,  a 
little  etlier  passes  over  first,  then  a  yellowish  oil  and  an  aqueous 
ethereal  liquid ;  the  former  ia  separated  from  the  latter,  and 
freed  from  uncombined  sulphuric  acid  and  a  part  of  the 
sulphurous  acid,  the  alcohol  and  the  ether,  by  agitation  with  water 
(which,  according  to  Liebig,  should  be  ice-cold).  The  oil  is  then 
separated  from  the  water,  and  placed  o\'er  sulphuric  acid,  under 
the  receiver  of  an  air-pump,  which  is  alowly  exhausted  in  order 
that  the  evaporation  of  the  ether  and  sulphurous  acid  may  not 
cause  the  liquid  to  boil  violently  (SeruUas).  1° — Crystallised 
sulphoviuate  of  lime  is  dried  carefully  and  completely  in  vacuo. 
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and  submitted  to  dry  distillation.     The  distillate  is  purified  as  in 
the  first  method  (SeruUas)." 

Eehling's  "  Neues  Handworterbuch  der  Chemie  "  band  i.,p.  Ui(l 
also  contains  a  notice  of  heavy  oil  of  wine,  as  follows : — £th\^- 
sulphate  of  Etlierol ;  Sulphate  of  Mherin,  "  Heavy  oil  of  wine 
or  Sulphovinate  of  wine  oil."  Perhaps  only  a  mixture  o: 
hydrocarbons  with  ethyl  sulphate.  Its  formula  is  posaWy 
(C„  Hi  8  Sj  O^V  Examined  by  Hennel,  Serullas,  Marchand,  and 
Liebig.  It  is  produced  in  the  manufacture  of  ether,  towards  the 
end  of  the  process,  when  sulphurous  acid  and  etliylene  are  also 
formed ;  furthermore,  by  the  dry  distillation  of  salts  of  etbyl 
sulphuric  acid,  especially  the  basic  lead  salt  alone,  or  the 
potassium  salt  with  freshly  burned  lime.  The  substance,  purified 
by  washing  with  water  and  drying  in  a  vacuum  over  sulphuric- 
acid,  is  a  colourless  viscid  oil,  having  an  aromatic  odour  and  a 
cooling  taste.  Its  sp.  gr.  is  1'135.  At  a  high  temperature  it 
volatilises  without  decomposition  and  is  readily  soluble  in  alcohol 
and  in  ether.  Potassium  decomposes  it  only  on  heating.  When 
heated  with  water  it  is  decomposed  into  a  light  oil,  etherol,  and 
ethyl-sulphuric  acid  (possibly  also  isaethionic  acid). 

*'  Etherol,  oil  of  wine,  Light  or  Sweet  oil  of  wine,  Cn  H.^,  con- 
sists, after  the  so-called  ithcrin  has  been  separated  in  a  crystalline 
form  by  cold,  of  a  yellowish,  thick  oil.  Its  sp.  gr.  is  0'921,  )>oiling 
point  280^  C.  and  it  crystallises  at  — 25^  C.  It  is  readily  soluble 
in  ether,  less  soluble  in  abohol,  and  insoluble  in  water.  With 
sulphuric  anhydride  it  appears  to  afford  isaethionic  acid.  Whether 
the  so-called  '  Sweet,  or  Light  oil  of  wine '  which  is  i)roduced  by  the 
manufacture  of  ether  on  a  large  scale,  is  identical  with  etherol, 
can  scarcely  be  stated  with  certainty." 

In  AVatts'  Dictionary  of  Chemistry,  ii.,  p.  507,  the   following 
notice  of  this  subject  occurs  : — "  WHien  heavy  oil  of  wine,  the  kniy 
which  sometimes  occurs  among  the  residues  of  the  prei>aration  of 
ether,  is  wanned  with  water,  a  light  oily  liquid  rises  to  the  surfac-e, 
which    is   a    mixture   of   two   substances,   both    polymeric    with 
ethylene,  viz.,  etherin  and  etherol.     On  decanting  this  liquid  and 
leaving  it  at  rest,  the  etherin  crystallises  out  while  the  ethenJ 
remains   liquid.       The   etherin   may    be   freed    from    etherol  hj 
filtration  and  pressure  between  paper,  and  crystallised  from  alcohol 
or  ether.     Etherin  forms  transparent,  colourless,  shining  prisms. 
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moiierately  hard,  veiy  friable,  and  grating  between  the  teeth ;  it 
BOS  no  taste,  but  when  heated  smells  like  etherol.  Melts  at  110° 
p.  Boils  at  260°  C.  without  alteration.  Insoluble  in  water,  but 
■oluble  in  alcohol,  and  still  more  so  in  ether.  Etherol  is  a 
■vllowish,  viscid  liquid  of  sp.  gr.  0'921  (Serullas),  boiling  at  280° 
BD,  By  exposure  to  cold  it  becomes  more  viscid,  but  does  not 
solidify  even  at  —35°  C.  It  has  a  peculiar,  aromatic  odour,  is 
BiBoluble  in  water,  but  dissolves  easily  in  ether,  less  easily  in 
hlcohol.  I'utasaium  immersed  in  it  retains  its  lustre  undiminished. 
BBeav;/  oil  of  vnn-e,  which  passes  over  in  the  preparation  of  ether 
Rowards  the  end  of  the  distillation,  when  sidphurous  anhydride 
nnd  defiant  gas  are  given  off,  is.  accoiiiing  to  Liebig,  tin  eihyl- 
widphnte  of  etherol.  On  ireatiug  it  with  water,  the  etherol  (holding 
llhe  isomeric  body,  elherjn,  in  solution)  separates  out,  and  ethyl- 
pBulphuric  acid  remains  in  solution.  An  oil  of  similar  character 
'fcntl  composition  is  obtained  by  the  distillation  of  perfectly  dry 
ethyl  sulphates,  the  best  process,  according  to  Liei)ig,  being  to 
ilistil  the  dry  potassium  salt,  with  an  equal  weight  of  freshly- 
burned  lime.  Marchand  recommends  the  distillation  of  dry  ethyl 
sulphate  of  lead.  The  crude  product  is  freed  from  alcohol,  ether 
and  sulphurous  acid  by  agitation  with  cold  water  and  drying  in 
vacuo  over  sulphuric  acid." 

In  Hirscli'a  Universal  PhamiBcoprpia,  band  ii.,  p.  273,  it  is  stated 
Ithat  "  the  so-calleil  heavy  oil  of  wine,  of  which  one  half  of  the 
:;preparalion  (oltum  (F-therewm)  consists,  is  to  be  regarded  as  a 
ifioliition  of  solid  etherin  and  liquid  etiiei-ol  (Imth  of  the  empirical 
formula  C.j  H^)  in  sulphurous  ether  (ethyl  sulphite),  (Cj  Ils)^  Oj, 
And  sulphuric  ether  (ethyl  sulphate),  ((.'a  Hj)„  S  0^  in  proportions 
which  have  not  been  more  accurately  determined,  and  which  are 
also  probably  vei'y  variable," 

Schmidt,  in  his  Pharmac,  Chemie.,  band  ii.,  pp.  201  and  202, 
elates  in  connection  with  ether,  that  "  if  in  the  manufacture  of 
the  latter  the  supply  of  alcohol  is  deficient,  or  tlie  tempeiature 
during  the  process  rises  above  145°  C,  or  if  finally  the  sulphuric 
acid  becomes  too  liydrated,  there  is  formetl,  besitlea  sulphurous  and 
cnrlwnic  anhydrides,  ethylene,  which  through  polymerization 
becomes  partly  converted  into  solid  etherin  (melting  p(iint  110°C. ; 
boiling  point  '260°  C.)  and  into  liquid  etherol,  both  of  the  formula 
(Cj  H,),,.  Besides  the  latter  bodies,  there  also  pass  over  in 
the    manufacture    of    ether    small    amounts    of    ethyl -sulphite 
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(C,  Hj),  IS  0,.  and  ethyl-aulphiile  (C,  H,)^  S  O,.     A  mixlnre  4  I 
the  kltcr  ethcrti  with  etherm  and  etherol  was  formerly  deaigattui 
as  '  lieavy  oil  of  wine,'  " 

The  authoiB  of  the  Katioiial  Diapeiisatory,  iii.  edit.,  j*.  104S,iB 
conncclioii  with  the  subjet't  of  u/ttim  a:thf.renm,  state,  re^nnlin^ 
the  composition  of  heavy  oil  of  wine,  as  follows :— "  The  analTsn 
of  SeruUaH,  Liebig  aud  others  lead  to  the  empirical  fumiuU 
C%  H,.  Sj  O..  Stsndias  regarded  lienvy  oil  of  wine  as  the  douMe 
sulphate  of  ethyl  and  ethylene  ;  I.iebig  as  elhyl-sulphale  (aiilpho- 
vinate)  of  etherol.  The  latter  viijw  appears  to  be  the  more  eonwl 
if  the  detoniposition  with  water  is  taken  into  consideration. 
AlkalieM  also  decompose  it  into  snlphovinate  of  the  altali. 
liberating  L'tlierol.  Or  it  may  be  related  to  sulphuric  ether  ot 
ethyl -snip  hate  discovered  by  Wetherill  (1848),  which  is  a  yellowish 
oil  of  the  sp,  gr.  1120,  has  a  pepperniint-Iike  iKloiir  ami  pui^ent 
taste,  and  the  composition  of  which  is  eiiprcsaed  by  the  fonuoU 
(CaH,).jSO,.  Sulphurtjiia  ether  <ir  ethyl-aiUphite.  (C,  H,),. 
which  waa  diacovered  by  Ebelmeu  (1845),  baa  the  »p.  gr.  1-17  at 
0",  boila  at  208"  C,  aud  is  decomposed  by  potassa  into  jxjtassiutn- 
Bulphite  and  alcohol.  In  1881,  Hartwi"  examined  the  nily  lii|uul 
which  may  be  obtained  by  diatilHnj;  the  acid  residue  left  iu  the 
distillation  of  ether.*  This  oil  has  been  sold  as  oil  of  win*,  bat  it 
totally  different  from  both  the  heavy  and  li^ht  oils  of  wine  mentiootd 
above,  and  consists  of  hydrocarbons,  ethers  and  ketones,  aoiiogg 
them  etbyl-amyl  ether,  0^  H,— C^  H,,0.  which  l«oils  at  112*C; 
di-isoauiyteue,  C,oH,o'  boiling  at  157"  C;  etbyl-amrl  ketone^ 
C\  Hj(— C;  H,iC  0,  iMiiling  near  156"  C. ;  methyl-hexyl  ketem, 
and  several  others  having  a  higher  boiling  point."  In  the  VraVA 
States  Dispensatory  the  chemistry  of  this  subject  is  also  briefly 
renewed,  but  without  affording  any  further  information  thnn  that 
which  has  lieeu  presented  in  the  preceding  notices. 

A  concise  but  very  comprehensive  view  of  this  subject  ia  giren 
by  Roscoo  and  Seborlemnier  in  iheir  "  Treatise  on  Uheniisliy,"  iii, 
pt.  i.,  pp.  353-355.  Iu  connection  with  the  noniml  ethyl-BulphtU 
these  authors  present  the  following  information  -.- — "  Normal  tOi^ 
mdphote,  (C^  Hj)j  SO,.  Thia  comjiound  wtis  Rxaniiiml  ^ 
chennsts  iu  the  last  century,  but  ita  nature  has  only  quit©  recentiT 
been  ascertained.     Formerly  this  ether  was  prepared  by  dislilluiS 

-  Joutn.  f.  Prakt.  CheDi..  No.  10,  IHSI  ;  ami  Clieniic^l  New*,  1881,  p.  \S- 
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Bpirit  of  wine  with  uil  of  vitriol.  This  operation  was  conducted  in 
a  retort  lieated  in  a  sand-bath,  and  as  soon  as  the  ordinary^  etlier 
had  come  over,  the  receiver  was  changed,  and  normal  ethyl- 
Bulphate,  or  as  it  was  termed  "wine  oil"  or  oleum  ■inlrolii  dulee, 
uEoUected.  Concerning  the  formation  and  composition  of  this  body, 
Fvery  different  views  were  held.  Towanis  the  end  of  the  last 
Icentury  it  was  generally  assumed  that  wine  oil  is  ether  rendered 
impure  by  the  presence  of  a  lai^e  quantity  of  sulphuric  acid,  for 
TVi^leb  stated  that  common  ether  is  obtained  in  lai-ge  quantities 
when  this  substance  is  distilled  with  caustic  potash.  In  the  year 
1797  the  difference  between  wine  oil  and  common  ether  was 
distinctly  pointed  out  by  Fourcroy  and  Van<iuelin,  who  assumed 
that  the  first  compoimd  stood  in  the  same  relation  to  ether  as 
ether  does  to  alcohol.  This  view  was  generally  adopted,  until 
I  Hennel,  in  1S2G,  proved  that  the  compound  contains  sulphuric  acid, 
and  that  it  is  to  be  considered  as  a  compound  of  this  aciil  with 
carbon  and  hydrogen,  in  wliieh  the  latter  elements  are  present  in 
the  same  relative  nuanlities  as  in  ether  itself.  He  also  showed 
that  when  wine  oil  is  heated  with  water  or  Avith  alkalies, 
Bulphovinic  acid  is  formed,  whilst  a  liquid  hydrocarbon  is  liberated. 
This  in  some  eases  crj'Btallises,  and  possesses  the  composition  of 
olefiant  gas.  These  facts  were  fully  confirmed  by  the  subsequent 
investigation  of  Serullaa,'  Marcbaudt  and  Liebig.*  Serullas 
foiuid  that  when  wine  undergoes  distillation,  it  yields  the  salts  of 
ethyl -sulphuric  acid,  and  Liebig  gave  to  it  the  formula  (Cj,  H,) 
SO^-i-C^  Hg  S  Oj  and  termed  it  sulphovinate  of  wine  oil. 
According  to  the  recent  experiments  of  Claes8on,§  wine  oil  consists 
chiefly  of  ethyl-sulpliate,  generally  mixed  with  a  larger  or  smaller 
quantity  of  the  polymers  of  ethylene,  a  foot  already  observed  by 
Hennel,  this  latter  chemist  distinguishing  between  wine  oil,  a 
liquid  boiling  at  280"  C.  and  etherin,  a  solid  crystalline  mass 
obtained  wlien  the  wine  oil  is  allowed  to  stand  for  some  days. 
The  first  attempt  to  obtain  pure  noimal  ethyl -sulphate  was  made 
by   Wetherill.ii   wlio  passed  the  vapour  of  sulphur  trioxide  into 

*  Ann.  Cheni.  Pliyi.,  xxux.,  p.  163. 

t  JoDrn.  I'mct.  CheDi.,  xr.,  p.  B.  ■ 

X  Pogg.  Ann.,  xxi.,  p.  40.  i^^^H 

S  Jnurn.  Pract.  Chem.  12],  xix.,  p.  265.  ^^^H 

II  Ann.  Clieni.  Fharm.,  Ixvi..  p.  117.  ^^^H 
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ether  or  alcohol.  He  thus  obtained  a  colourless  liquid  smelling 
like  peppennint,  which  decomposes  on  heating,  and  which,  as 
Erlenmeyer  afterwards  showed,  is  a  mixture  of  nonnal  ethrl- 
sulphate  and  ethyl-isothionate, 

r  H  /OH 

^2^4|S03C„H^. 

Ethyl  sulphate  was  first  obtained  in  a  pure  state  by  Claesson  in 
acting  on  alcohol  with  ethyl  chlorsulphonate,  CI — S  Oo — 0  C^  H.. 
He  also  prepared  it  by  the  action  of  sulphuric  acid  on  absolute 
alcohol.  If  ice  and  then  water  be  added  to  the  cold  mixture,  and 
the  liquid  shaken  up  with  chloroform,  the  sulphate  is  dissolved 
and  left  behind  on  evaporation.  Ethyl  sulphate  is  also  formed 
when  silver  sulpliate  is  heated  with  ethyl  iodide  to  130^  C* 
Claesson  obtained  a  satisfactory  yield  in  this  way.  He  says,*'Ethyl- 
sulpliate  is  a  colourless  liquid,  insoluble  in  water,  possessing  a 
pleasant  peppermint-like  smell.  It  boils  at  208^  C.  with  shght 
decomposition,  but  may  be  distilled  unaltered  under  diminished 
pressure.  At  19^  C.  it  possesses  a  sp.  gr.  of  1*1837.  It  is  only 
very  slowly  decomposed  by  cold  water,  but  boiling  water 
decomposes  it  more  or  less  quickly  according  to  the  amount  present, 
alcohol  and  ethyl-sulphuric  acid  being  first  foimed." 

The  l^.S.  Pliarmacopooia,  1880,  indicates  the  proportions  of 
alcohol  and  sulphuric  acid  in  the  process  of  preparing  ohi'iii 
aiJiereum  to  bo  as  follows  : — 24  parts  by  weight  of  alcohol,  sp.  irr. 
0820  (  =  26'2G  by  volume)  and  54  parts  by  weight  of  sulphuric 
acid,  sp.  gr.  1840  (  =  29*34  parts  by  volume).  These  are  the  sjime 
as  those  a(l(jpted  by  Dr.  Squibb  many  years  ago  as  a  result  of  4uite 
an  elaborate  series  of  experiments  ;  they  are  also  the  same  pro- 
portions used  by  Prof.  Diehl.^  In  an  experiment  made  by  Prof- 
rower,  500  c.  c.  of  otiicial  alcohol  and  500  c.  c.  of  cliemically  pure 
sulphuric  acid  were  mixed,  allowed  to  stand  for  24  hours,  and  then 
subjected  to  distillation  in  a  Hask  of  such  capacity  as  to  lx»  nearly 
filled  by  the  liquid,  and  which  was  provided  with  a  good  condenst^r. 
To  the  receiver  a  glass  tube  bent  at  right  angles  was  attaclied,  in 
order  to  conduct  the  liberated  and  uncondensed  gjises  into  water 
for  their  absor])tion.     The  first  drops  of  distillate  came  over  at 

*  Ber.  Deutsch.  Clieni.  (Jes.,  xi.,  p.  514. 

t  Am.  Journ.  Pharni.,  1857,  pp.  192-204,  and  1861.  pp.  57-61. 

X  \hu\,  1865,  p.  104,  and  Proc.  Am.  Pharm.  Assoc.,  pp.  309-316.     See  aUo 
papers  by  Prof.  MaUch,  Am.  Journ.  Pliarm.,  1865,  pp.  100-105. 
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147^  C.  (barometric  pressure  735  m.  m.),  but  the  mercury  soon  rose 
to  150°  C,  and  the  distillation  was  conducted  between  150°  and 
160°  C.  After  about  four  hours,  the  liquid  in  the  flask  became 
quite  thick  and  was  thoroughly  carbonised.  As  no  more  liquid 
distilled  over  at  the  above-mentioned  temperature,  and  a  strong 
current  of  sulphur  dioxide  was  evolved,  owing  to  the  reduction 
of  the  sulphurio  acid  by  the  carbonaceous  matter,  the  operation 
was  discontinued.  The  ethereal  distillate  was  treated  as  directed 
in  the  official  process,  when  2*5  grams  of  pure  heavy  oil  of  wine,  or 
0*597  per  cent,  of  the  weight  of  alcohol  employed  was  obtained. 
This  is  somewhat  less  than  Dr.  Squibb  has  stated  to  have  obtained 
in  working  upon  a  larger  scale,  for  in  a  series  of  distillations  with 
a  total  use  of  1664  pounds  of  sulphuric  acid,  and  686  pounds  of 
alcohol,  he  obtained  97  avoirdupois  ounces  of  finished  oil,  or  0*884 
per  cent,  of  the  weight  of  alcohol  employed.*  The  yield  obtained 
by  Prof.  Diehl,  in  the  U.S.  Army  Laboratory  seems  to  have  been 
considerably  higher  (about  1*4  to  1*9  per  cent.)  although  he 
employed  the  same  proportions  of  alcohol  and  acid  (equal  parts  by 
volume)  as  are  directed  in  the  U.S.  official  formula.! 

In  the  process  of  the  British  Pharmacopoeia,  it  is  evidently 
assumed  that  the  yield  of  heavy  oil  of  wine  shall  be  about  1  per 
cent,  by  volume,  at  least,  of  the  alcohol  consumed,  for  3  fluid 
drachms  of  the  oil  are  directed  to  be  used,  and  this  is  to  be  obtained 
from  40  fluid  ounces,  or  320  fluid  drachms  of  rectified  spirit.  The 
yield  stated  by  Dr.  Squibb  of  0*884  per  cent,  by  weight,  corresponds 
to  0*684  per  cent,  of  the  alcohol  by  volume.  Dr.  Power  states,  in 
his  paper  above  referred  to,  that,  after  reviewing  the  existing 
knowledge  of  so-called  heavy  oil  of  wine,  "it  is  clearly  evident 
that  the  oleum  ccthereum  of  the  Pharmacopoeia  is  an  exceedingly 
unsatisfactory  preparation,  not  only  with  consideration  of  its  small 
yield,  but  more  especially  on  account  of  its  indefinite  and  probably 
variable  chemical  character,  and  the  complete  lack  of  information 
as  to  which  of  its  constituents  represents  its  assumed  medicinal 
virtues."  Also, — "  it  has  been  shown  that  the  heavy  oil  of  wine 
or  ethereal  oil  of  commerce,  is,  for  the  most  part,  a  by-product  in 
the  manufacture  of  ether,  and  is  a  liquid  of  entirely  different 
chemical  composition  from  that  produced  by  the  process  of  our 

*  Am.  Journ.  Pharin.,  1861,  p.  60. 
t  Ibid,  1865,  pp.  100  and  126. 
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Phanuacopoeia,  consisting,  as  previously  mentioned,  of  a  compk 
mixture  of  hydrocarbons,  mixed  ethers  and  ketones.  Of  tbest 
bodies,  probably  not  a  single  one  has  been  studied  with  regard  to  in 
physiological  action  in  a  pure  and  isolated  condition." 


SECTION  III. 


Empyreumatic  Oils  and  Aromatic  Products  of 

Destructive  Distillation. 

Destructive  distillation  is  a  very  ancient  industry,  whose 
intricate  and  numerous  problems  have  been  from  time  to  time 
investigated  by  the  ablest  chemists.  In  the  sixteenth  and 
seventeenth  centuries  it  came  to  be  the  principal  work  in  chemical 
laboratories. 

Destructive  distillation  is  the  decomposition  by  heat  of  a 
substance  in  a  closed  vessel,  in  such  a  manner  as  to  obtain  liquid 
products. 

By  a  prod^id  is  meant  a  body  not  originally  present  in  the 
substance  distilled.  A  body  merely  extracted  without  change  by 
distillation  is  termed  an  educL 

As  stated  by  Dr.  Mills  in  his  very  useful  Manual,*  "  the  nature 
of  the  products  depends, — 1st,  on  the  composition  of  the  substance 
heated ;  2nd,  on  the  degree  of  heat  applied ;  but  not  to  any  serious 
extent  (when  working  on  the  large  scale),  on  the  material  of 
the  retort.  If  an  organic  substance  contain  much  infusible 
mineral  matter,  the  latter  will  hold  down  the  former,  and  compel 
recourse  to  a  higlier  temperature.  Thus  gum-benzoin,  when 
distilled  alone,  yields  benzoate ;  when  mixed  with  sand  it  produces 
benzene.  In  cases  of  this  kind,  the  fine  state  of  division  or  porosity 
of  the  earthy  constituent  contributes,  with  the  higher  temperature, 
to  a  change  in  the  nature  of  the  prevailing  re-action."  ...  At 
a  very  high  temperature,  the  products  from  coal  and  shale  are 
carbon  and  carbonised  gases  of  low  illuminating  power,  with  but 
little  liquid  distillate ;  at  a  low  temperature  there  is  much  liquid 
product,  and  comparatively  little  gas,  but  of  high  illuminating 
power. 

*  **  Destructive  distillation,"  by  £.  J.  Mills,  London.    (Van  Voorst). 
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Russia  Leather. 

The  peculiar  and  much  admired  aroma  of  so-called  "Eussia 
leather  "  is  due  to  the  employment  in  the  process  of  dressing  the 
leather,  of  an  empyreumatic  oil,  which  is  formed  by  the  destructive 
distillation  of  the  bark  of  the  White  Birch,  Betula  alba,  Lin. 

The  extraction  of  Birch  tar  is  an  industry  of  some  importance 
in  Kussia ;  the  process  is  said  to  be  conducted  in  the  following 
manner : — An  iron  vessel  is  filled  with  bark  and  covered  with  a 
close-fitting  lid,  through  which  is  inserted  an  iron  pipe.  On  this 
is  inverted  a  smaller  iron  vessel  ;  the  rims  are  carefuUv  fitted 
together  and  well-luted  with  clay.  The  two  vessels  are  then 
turned  upside  down,  so  that  the  one  with  the  bark  in  it  is  upper- 
most. The  apparatus  is  half  sunk  in  the  ground,  w^ell-banked 
with  a  mixture  of  sand  and  clay,  and  a  wood  fire  is  kindled  around 
it.  When  the  distillation  has  continued  long  enough,  the  luting  is 
removed  and  the  two  iron  vessels  separated ;  the  lower  one  is  found 
to  contain  the  tar  and  pyroligneous  acid,  the  yield  of  tar  l)eing 
about  one-third  bv  weight  of  the  bark  used.  In  some  districts  the 
retorts  are  made  of  clay  and  the  connecting  pipes  are  of  w^ood,  but 
the  receivers  are  always  placed  in  the  earth.  The  crude  tar  is  a 
thick,  black,  enipyrouinatic  Huid,  which,  when  caused  to  rover  in  a 
thin  laver  the  side  of  a  bottle  in  whicli  it  is  contained,  has  a  dark 
brownish  tin^^e.  After  a  mere  trace  of  it  has  been  rubbed  on  the 
hand,  an  odour  like  liussia  leather  is  perceptible.  The  Kussian 
name  for  it,  as  pronounced  by  the  natives,  sounds  to  a  person  not 
conversant  witli  the  Russian  language  as  "  Dagget."  On  l^eing 
re-distilled,  a  reddish  brown  oil  is  obtained  ;  the  yield  being  about 
20  per  cent.  Tlie  distillers  in  Gennany  prefer  the  Polish  to  the 
Russian  Birch  tar. 

The  phenols  of  Birchwood  tar  have  been  investigated  by  Max 
Pfrenger  (Archiv.  f.  riiarni.,  20th  December,  1890,  p.  713),  who 
worked  upon  an  Olcmn  hdulini  aikcreitm  rcctijicatum  obtained 
from  Schimmel  k  Co.  Tlie  oil  was  a  thin,  light-refracting  liquid, 
of  a  yellow-brown  colour,  acid  in  re-action,  and  having  the  odour  of 
Russia  leather;  sp.gr.  at  15"'  C.,  O'DoG.  After  removal  of  free 
acid  by  treatment  with  soda  solution,  the  oil  was  repeatedly  shaken 
with  caustic  potasli  sohition,  the  dark  brown  plienylate  layer  that 
formed  on  standing,  separated  and  decomposed  with  dihite 
sulphuric  acid,  and  the  liberated  phenols,  amounting  to  43*9  j>er 
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cent,  of  the  oil,  purified  and  fractionated.  Their  boiling  points 
ranged  from  181*^  to  200*^  C.  As  a  result  of  the  examination  of 
the  fractions,  the  conclusion  was  arrived  at  that  the  principal 
constituents  of  birch  creosote  are  guaiacol  and  creosol,  with  smaller 
quantities  of  cresol  and  xylenol  and  probably  traces  of  phenol. 
The  portion  insoluble  in  alkalies  boils  between  170*^  and  288^,  about 
20  per  cent  of  it  being  between  170^  and  200^  C. 

The  birchwood  cresote  examined,  would,  therefore,  like  that 
from  beechwood,  appear  to  contain  two  series  of  homologous 
phenols;  it  is  considered  probable,  however,  that  the  relative 
quantities  of  the  phenols  would  vary  with  the  quality  of  the  wood 
or  bark  and  with  the  method  of  distillation. 

Two  ([ualities  of  oil  of  Birch  tar  are  prepared  by  Messrs. 
Schimmel,  of  Leipzig,  viz.,  crude  and  rectified.  For  the  preparation 
of  leather  and  soaps,  and  all  purposes  where  the  dark  colour  is  not 
a  disadvantage,  the  former  kind  should  be  used ;  the  rectified  oil  is 
considerably  weaker  in  aroma.* 

Besides  its  use  in  imparting  to  leather  the  characteristic, 
penetrating  and  lasting  odour,  and  acting  as  a  preservative  against 
the  attacks  of  insects,  the  oil  has  established  a  reputation  in 
Russia,  Poland  and  Austria,  as  a  curative  in  certain  conditions 
of  that  intractible  skin  disease  to  which  the  general  term  eczema 
is  applied. 

In  the  outer  bark  of  Betida  Alba  a  substance  was  discovered  by 
Lowitz  in  1788,  to  which  the  name  Betvlin^  has  been  given.  It 
was  considered  to  belong  to  a  series  of  resins,  including  sylvic  acid, 
which  are  produced  by  oxidation  of  hydrocarbons  of  the  formula 
Cgn  H„n-  It  may  be  extracted  by  exhausting  the  dried  bark  with 
boiling  water,  drying  it  again,  and  then  treating  it  with  boiling 
alcohol.  The  solution  on  cooling  deposits  the  betulin,  which  is 
pressed,  dried  and  re-crystallised  from  ether. 

Another  process  for  obtaining  it  pure  has  l>een  described  as 
follows^  : — The  outer  bark  of  the  White  Birch,  previously  boiled 
with  water  and  dried,  is  boiled  for  3  or  4  hours  with  20  times  its 
weight  of  90  per  cent,  alcohol  in  a  vessel  provided  with  an 
inverted  condenser ;  the  extract  is  strained  while  hot,  and  at  once 

•  Bericht,  April,  1891. 

t  Journ.  f.  Prakt.  Cheni.,  vii.,  p.  54 ;  ami  xvi.,  p.  161. 

X  Liebig's  Annalen,  clxxxii,  p.  368. 
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iiiixeil  with  alcoliolie  11^11111(1  lead  acetate  so  long  its  a  preciplutt 
is  produceil  tliereby. 

Tiieiiiixtur(!  again  heated  to  the  lioiling  pt>int  is  filteivil,  aud  tb; 
filtrate  in  freed  from  lead  by  means  of  aumioniam  carbotiiite  lul 
allowed  to  cool,  whereupon  it  deposits  a  mass  of  crystals  if 
impure  l)eluliii,  which  may  be  purified  by  tre-ntuient  with  etherini 
cryatflllisation  from  lioiling  alcohol 

Pure  betiiliii  forms  loug,  thin,  ralourless  piisuis,  which,  wha 
diy,  present  the  appearance  of  asbestos.  It  is  iuodomiis  ui 
tfflfiteless.  It  melts  at  258"  C  to  a  colourless  Iti]iiid,  which 
solidifies  in  a  glassy,  amorphous  mass:  at  a  somewhat  higW 
temperature  it  begins  to  sublime  in  long,  extreuit-ly  delicate 
needles.  When  strongly  heated  it  gives  off  vapours  smellii^ 
strongly  of  It nssia  leather.  It  is  insoluble  in  water;  sperii^f 
soluble  in  cold  alcohol,  ether,  chlorofonu  and  l>eu2ene,  but  fniilj 
soluble  ill  the  hut  liijuids.  It  dissolves  also  iu  glacial  acetic  aciil 
and  in  oil  of  turpentine.  Its  cumjKisition  agrees  with  the  formnli 
C„,H|,oOg.  Betulin  yields  by  dry  distiUntion  a  number  (V 
volatile  products,  amongst  which  is  one  of  thick  oily  consistence. 
boiling  at  243*,  of  sp.  gr.  0-051,  and  having  the  conipositioii  <i 
hcinhn  anhydride  OgjHjjO,  which  is  priibably  the  priucipsl 
aromatic  ingredient  of  Bii-ch  tar,  from  which  the  commercial  oil 
of  Hussia  leather  is  obtained. 

This  oil  must  not  be  confounded  with  the  Birch  oil  distilled 
from  the  BetiiJa  leitta,  L.,  sometimes  called  "  Sweet  Birch,"  Vbenj 
Birch  and  Mahogany  Birch;  this  oil  is  totally  different  u 
character.  (See  "  Guultheria  ").  An  oil  is  also  distilled  from  tin 
leaves  of  the  Bircli  and  the  young  leaf-buds  of  the  yoftst- 
See  p,  i{45,  ;J46. 

An  oil  is  produced  in  Japan  under  the  name  "  Matsu  oil,"  which 
is  distilled  from  a  tar  of  either  the  fiiniis  Massoniana  or  f. 
densijiora,  and  was  at  first  thought  to  Im  derived  from  a  Birch  or 
Beech  tar.  Both  these  pines  puss  under  the  mime  uf  "  Matsu'ia 
Japan,  so  it  is  as  yet  uncertain  which  of  them  (or  whether  boUi  c( 
them)  furnishes  the  supply,  bwt  the  oil  differs  greatly  in  physie^ 
characters  to  the  fiei'man  oil ;  it  has  a  sp.  gr.  of  0*875,  iwl 
contains  only  4  per  cent,  of  phenols,  having  an  agreeable  guaiacol 
odour ;  the  portion  of  the  oil  insoluble  in  alkalies  boils  for  tht' 
most  i>art  below  180"  (about  40  per  cent,  from  100"  to  KO^iMtl 
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40  per  cent,  from  170°  to  180°),  and  ouly  aliout  10  per  cent,  goea 
over  at  a  tempei-ature  abovi^  200". 
^^  It  is  strange  that  the  tiue  fragrance  of  the  empyreiimatic  oil  of 
HVhite  Birch  bark  should  not  have  attracted  the  attention  of 
iheuiistB  to  products  which  may  be  obtained  by  the  destructive 
diBtillation  of  other  substances,  for  instance,  Cascarilla  bark. 


Cascarilla. 

The  product  so  laifjely  dealt  in  commercially  as  "  Cascarilla"  is 
the  bark  of  Croton  Eli'tlicriti,  Bennett,*  a  small  tree  Iielonging  to 
the  Natural  Order  Ei'phorhiacea--,  native  of  the  liahamaa,  and 
especially  abundant  on  the  island  Eleuthera  of  that  group,  from 
whence  the  chief  supply  is  derived. 

The  M%Ukeria  is  a  small  tree,  seldom  exceeding  twenty  feet  in 
height,  and  sending  oft'  numerous  branches,  especially  towards  the 
top ;  the  bark  of  the  anialt  branches  is  brown  and  smooth,  but 
that  of  the  larger  bninches  and  trunk  is  externally  more  white  and 
rough,  and  covered  with  a  variety  of  lichens.  The  branches  are 
brittle,  and,  when  broken,  ooze  out  a  thick  balsamic  jnice.  The 
leaves  are  entire,  ovate -lanceolate,  somewhat  cordate,  and  elongated 
towards  the  apex,  whicli  is  blunt,  and  jilacetl  alternately  on  short 
petioles.  The  upper  surface  is  studded  with  small  orbicular 
scales  ;  the  under  is  whitish,  shining  and  silvery.  The  flowers  are 
in  a.tillary  and  terminal  spikes,  and  are  composed  of  a  calyx 
divided  into  live  ovate  lealleta,  and  an  equal  number  of  small 
whitish,  oblong,  obtuse  petals.  The  male  flower  has  ten  awl- 
shaped  filaments,  beaiing  erect,  compressed  anthers.  The  female 
protlucefi  a  roundish  gernien,  supporting  three  bifid  spreading 
styles,  with  obtuse  stigmas.  The  ciipaule  is  oblong,  marked  with 
aix  furrows,  and  divided  into  three  cells,  each  containing  a  solitary, 
oval,  shining  seed.  For  figure  of  the  plant  see  Woodville  Med. 
Bot.,  t.  211  (edition  1794);  Bentley  &  Trinien,  Med.  Plants,  t.  238. 
For  microscopic  structure  of  bark  see  Phanu.  .lourn.  [3],  iii.,  p. 
664 ;  Berg.  Anat.  Atlas,  t.  37 ;  aiau  Fliickiger  &  Hanbury.  Hist, 
dee  Drogues,  ii.,  p.  317. 

The  bark,  as  it  arrives  on  the  market,  is  in  short,  curled  pieces, 
or   in   short   quills.      The   latter,   evidently  the  produce  of  the 
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jomiyi^r  Iriaiiches,  Imve  a  very  tbin  pmdenu  (outer  layer t.  whkk 
is  easily  delacliwi.  The  oMer pieces  are  rougher,  split  lengthnin 
and  liav«  many  transverse  fissures,  Tbe  pieces  are  genenillr  ! 
to  i!  inches  l<)ug,  but  often  inixetl  with  a  great  <i«al  of  EmiU 
fragments.  Tlits  wliite  crustaceous  lichen  attached  tn  the  ooia 
surtiiee  is  generally  the  Verrueavia  albissima,  Ach.,  oiid  someliiDB 
other  varieties  of  Vrrrucaria* 

The  inner  surface  of  tlie  hark  is  of  a  browiush-red.  It  brab 
with  a  short,  resinous  fracture  und  has  an  agreeahle  an^mtuc 
odour.  To  the  taste  it  is  warm,  bitter  and  aromatic.  It  bun» 
readily,  and  whilst  burning  emits  a  remarkably  frajj;rant  odour,  l<x 
which  reitaon  it  is  used  aa  an  ingreilieut  ia  fiiniigiitiiig  psslQki 
The  bark  yields  oii  distillation  with  water,  or  steaui,  I '75  ]>erceiit 
nf  a  complex  volatile  oil  of  fragrant  penetiating  odrnir.  Tlii*"!! 
has  a  sp.  gr.  of  0-938  and  begins  to  boil  at  180'^  C.  This  fini 
fraction  is  colourless,  nioliile  and  refractive ;  tlie  second  frartjoo 
is  yellowish  and  rather  thick.  It  was  found  by  Tromsdorff.  l)ul 
the  linrk  also  contains  1 5  per  cent  of  resin,  part  of  whieli  gave  an 
acid  reaction  and  was  soluble  in  alkalies,  and  part  was  neutrat 
It  also  contains  gum  in  abont  the  -nme  proportion.  Tbe  NlW 
principle  contained  in  the  bark  \s  Cnseurillin,  i\..tt^^O^,vi\oA 
is  a  neutral  substance  freely  sohible  in  ether  and  hot  alcoitol,  bal 
sparingly  soluble  in  water,  chloroform  or  dilute  alcuhol.  TWi 
body  melts  at  205*^  C.  and  is  not  volatile.     It  is  not  a  gliicoside. 

The  barks  of  other  species  of  croton  have  somettines  been 
found  mixed  with  casciirilla  liark  in  the  hales  as  imjxirted.f  An 
instance  was  reported  by  the  Curator  of  the  Phannaeenlioil 
Society's  Museum, J  as  follows: — Of  4  sei-ous,  imported  from 
Nassau,  in  the  Bahama  Islands,  and  purchased  by  one  of  ibe 
fii-Ht  London  houses,  three  contained  the  true  bark,  but  the  fonrlb, 
which  appeared  to  contain  unusually  tine  specimens,  and  which 
were  sent  out  as  such,  was  afterwards  found  to  cousiat  alniuM 
entirely  of  a  spurious  bark.  At  first  sight  this  Lark  8tn:iti^j 
resembles  c-ascarilla  in  appearance,  but  may  be  distinguisbfd 
thus : — The  periderm,  nr  outer  layer  of  bark  does  not  tmSSif 
peel  off,  and  is  of  a  fawn  colour,  not  white.     On  the  inner  surface 

*  An  enunievation  of  tlieee  growths  on  vftrious  trees  is  ti>  lie  fonait  h 
"  E»9tii  lies  Crypt ot'iimes  dw  forces  cxoliquex  oflicitiiileB,"  par  Fie, 
+  Plmrm.  Joiirn.  [11.  vii.,  p.  35. 
;  Pharni.  Jonm.  [3].  i»'.,  p.  810. 
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yie  bark  ia  of  ii  reddish  tint,  iind  ia  furiiishtid  with  a  number  of 
■traight,  closely  packed,  raised  lines,  which  give  it  a.  striated 
••ppeanicce,  the  inner  surface  of  the  caacarilla  being  smooth.  The 
taste  is  not  aromatic  but  astringent,  and  almost  without  bitterness. 
The  colour  of  the  bavk  is  also  of  a  more  reddish  tint  than  that  of 
<!fl8carilla.  From  the  general  appearance  and  microscopic  structure 
of  the  liark  it  seems  probable  that  it  may  belong  to  a  plant  of  the 
pame  genus  as  the  casearilla,  probably  Crohn  hteidam,  Liu., 
jrhich  ie  said  to  be  used  by  the  negroes  of  New  Providence  to 
t  with  the  bai-k  of  the  true  casearilla,  under  the  idea  that  it 
improves  the  curative  powers  of  the  latter,  and  is  known  by  Che 
i  of  "  fal«e  sweet-wood  bark,"  sweet-wood  being  the  name 
applied  by  them  to  the  true  casearilla.  Hence  this  bark  may 
have  been  mixed  with  the  casearilla,  by  those  who  collected  it,  for 
the  above-mentioned  purpose ;  but  from  the  fact  of  ita  only 
occurring  in  one  seron,  it  is  more  probable  that  it  was  au  iu- 
tentionai  adultenitioit.  The  infusion  and  tincture  of  this  false 
liark  are  ilarker  in  colour  than  those  of  casearilla  ;  the  tincture  of 
galls  gives  a  scarcely  preceplible  cloudiness,  and  tincture  of 
perchloride  of  iron  turns  the  tincture  almost  black,  while  the 
infusion  is  only  slightly  deepened  in  colour  by  it.  and  acetate  of 
lead  gives  an  abundant  precipitate  with  Iwth  tinctures.  The 
tincture  of  true  casearilla  ia  not  altered  in  appearance  either  by 
tincture  of  perchloride  of  iron  or  tincture  of  galls. 

CafTeone. — The  process  of  coflee  roasting  is  in  reality  a  process 
of  destructive  distillation  at  a  low  tcnipenLiure,  stopped  at  a  certain 
point.  When  coft'ee  berries  are  properly  roasted  they  should  not 
have  lost  more  than  18  per  cent,  in  weight.  If  the  loss  exceeds 
20  per  cunt,  the  flavour  suffers  in  proportion.  The  empyrenmatic 
oil  produced  varies,  according  to  the  source  and  condition  of  the 
berries,  from  8  to  13  per  cent. ;  of  this,  at  least  oue-half  is  lost 
hy  the  escape  of  its  vapour,  the  other  half  remaining  in  the 
berries.  The  actual  bodies  given  off  from  the  berries  during  the 
operatiouare  C«/cojic,  CgH.oOai  Cn/aiw,  (_%  H,o  N^  0.^ ;  fatty 
acids,  chiefly  palmitic ;  acetic  acid ;  airbon  dioxide,  and  small 
quautitie-q  of  pyrrol,  methylamiue  and  iiuinol  (this  last  derived 
probably  from  the  quinic  acid  contained  in  the  raw  beans). 

Cftfeone,  the  aromatic  principle  of  coffee,  may  be  isolated  by 
distilling  5  or  6  lbs.  of  roasted  coffee  with  water,  agitating  tlie 
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u(|ueoun  dislilluto  with  i>lhei'  anil  atturwarda  evnponitiiif!  thedlia. 
It  can  alsn  lie  obtained  from  the  cmde  empyreumatic  oil  of  cofe  I 
by  diHtillation  with  ether,  and  nftcr  Beparating  the  oil,  agiuun;  I 
the  a(|iieoii8  distillate  with  water,  as  al>ovo.  It  is  a  bramidi 
coloured  nil,  heavier  thiiu  water,  boiling  at  19,".'^-1?»7T-,  uii  I 
possessing  the  tine  aroma  of  coffee  in  a  very  pdwerfnl  d^ree.  Il 
IH  slightly  tjuluble  in  hoiling  water;  an  almost  inijHmdmUi 
quantity  of  it  is  snttitient  to  aronmlise  more  than  a  quurt  d 
water.*  Its  alcoholic  solntion  givea  with  ferric  chloride  a  nt 
coloration  which  is  not  destroyeil  by  sodium  curlwnate.  Il  uoly 
dissolves  with  ditticulty  in  concentrated  caustic  potasli  eoiii- 
tion,  and  on  fusion  with  caustic  potash  yields  sa/ictflir  rt/rut.  Uii 
therefore  probtibly  u  methyl-ether  of  taiufrnin,  and  hae  the 
constitution  C,H,(OH)  C  H^  OCH^.t  The  fact  that  it  givee* 
red  coloration  with  ferric  chloride,  which  shows  it  to  be  a  pbeDxl,  is 
in  acairdance  with  this  supposition.  Rotsch  has  also  found  tiut 
hydroxyhrmyl  vifthyl  ether,  which  is  isoniei-ic  with  caffwne. 
smells  strongly  of  burnt  coffee,  but  loses  the  smell  fompIei«Ij  ua 
purification.  This  behaviour  may  be  explained  by  the  formatioo 
of  small  quantities  of  caffeone  as  a  by-product,  ti»  which  the  cnnte 
product  owes  its  odour. 

H>i<hoxyhm:iyl  mdhyl  dhcr.  C'„  H.  (O  (_'  H.,)  C  H,  O  H.  is  fonud 
when  mtSiytnin,  C,  H«  Og,  is  healetl  with  methyl  iodide,  caustic 
potash  and  wood  spirit  It  is  a  liquid  which  t>oiIsat  247''"5C..aiid 
sfjlidilies  in  a  mixture  of  ether  and  solid  carbonic  acid  to  a  glassy 
mass.* 

A  method  for  preparing  Sidif/enin  was  devised  by  Piria,  aJ 
follows  ;^Fifty  parts  of  salicin  are  put  into  200  parts  of  water, 
and  3  jwrts  of  cmulsiH  addetl  (this  substance  being  obtained  by 
macerating  pressed  almonds  with  3  parts  of  water  for  24  hours  and 
precipitating  the  solution  with  alcohol.  See  series  i,.  p.  176). 
After  12  hours,  the  greater  portion  of  the  saligenin  has  crj'staUised 
out,  and  the  remainder  is  extracted  fnim  the  solution  with  ether 
The  crude  product  is  then  re -crystallised  from  hot  benzeiK-S 
Saligenin  dissolves  in  15  parts  of  wati>r  at  22"  C,  and  in  nlm 
proportions  in  boiling  water,  readily  in  alcohol  and  ether.! 

•  I'elouw  and  Friiiiiy,  TriiiW  da  Cliimle.  iv..  p.  449. 

t  Ann.  Cliinj,  Phyf.,  xliii.,  p.  440. 

I  Ber.  Deutoch.  Clieni.  Gen.,  v.,  p.  430. 

g  AtD.  Cbem.  Joum..  cxvii.,  p.  B4. 
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[ystallises  in  Biuall  rhorabohedra  or  tablets,  which  melt  at  82°  and 
lubliiue  at  100°  C.     It  forms  a  bluish-i-ed  solution  in  sulphuric 
,  and   its  aqueous   solution  ia   coloured   dwp-blue   by  ferric 
Siloride.     Saligeuiu  ia  aonietimes  called  Snlieylic  aico/iol. 

CafTeic  acid,  or  more  correctly  Caffetannic  acid  (syoonymouB 
with  Chlongcnie  ami.)*  This  acid  exists  in  raw  cofl'ee  berries  to 
Jie  amount  of  from  3  to  5  per  cent,  as  a  calcium  and  magnesium 
islt ;  according  to  Payen  as  a  double  salt  ot  caPfeine  and  potassium. 
According  to  Roclileder  it  ia  also  found  in  Pan^;uay  tea.  It  is 
prepared  by  mixing  an  alcoholic  infusion  of  coffee  or  Pai'ogaay  tea 
with  water  tn  separate  thi>  fatty  matter,  then  boiling  the  liquid, 
adding  acetate  of  lead,  decomposing  the  precipitate  with  sulphur- 
ettetl  hydrogen  and  evaporating  the  filtered  liquid.  It  forms  a 
yellowish  brittle  mass,  which  may  with  difficulty  be  obtained 
colourless  in  mammelated  crj-atalMue  groups.  It  diaaolves  easily 
in  water,  leas  in  alcohol ;  has  an  astringent  taste,  and  reddens 
litmus  strongly.  It  melts  when  heated,  then  chars,  and  gives  ofT 
the  o<iour  of  roasted  coffee.  Rochleder  states  that  by  dry  distilla- 
tion it  yields  water  and  a  thick  oil  which  aolidifies  on  cooling,  and 
-consists  of  "  oxj-phenic  acid."     Pfaff  states  that  the  aroma  of  coffee 

I  dependent  on  the  products  of  decomposition  of  caffeic  acid. 
There  appears  to  be  here  an  opening  for  experimental  research. 
During  the  process  of  roasting  coffee  no  considerable  eacape  of 
oil  vapour  occura  until  the  berries  turn  brown.  When  they  have 
acquiretl  a  chocolate  brown  colour  they  are  turned  out  and  exposed 
to  the  air  so  as  to  cool  Ihem  very  rapidly  and  prevent  their 
burning.  The  oil  vapour  ia  thus  lost,  but  might  be  saved  by 
connecting  the  roasting  drum  with  an  exhauster,  wliich  would 
prevent  the  risk  of  the  berries  catching  fire,  and  by  attaching  a 
condenser  between  the  exhauster  and  the  drum,  it  would  be 
possible  to  collect  and  condense  the  vapour  of  the  od,  which  would 
be  valuable  aa  a  ijenuine  "  esaence  of  coffee."  Or,  in  a  more 
concentrated   form,  the  pure  caffeone  abstracted  from  the  crude 

mpyreumatic  oil  could  be  combined  with  the  proportionate 
quantity  of  caffeine  and  tannic  acid,  and  employed  either  in  the 
liquid  form  aa  an  essence,  or  combined  with  sugar  aa  a  syrup  or  a 

*  Roclilnler,  Ann.  Cliem.  Pharm.,  tix.,  p.  300,  IziiL,  p.  193,  Ixvi.,  p.  35  ; 
Ixxxii.,  p.  196;  Liel'ich,  ibid.,  Ixii.,  p.  97;  Stenhonae,  ibid.,  Ixxxiii.,  p.  244  ; 
P&yen,  Ann.  Chim.  Phfs.  [3],  uvi,  p.  lOS. 
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ciiiidy  or  a  lozenge,  possessing  in  a  condensed  form  the  exliikratin; 
properties  and  medicinal  virtues  of  true  coHee  ;  pasily  jiortalifc. 
and  convenient  under  niany  Lir^rumsUnces  for  making  an  exKm- 
pumneoiia  cup  of  the  cheriahed  beverage.  Much  <if  the  so-called 
"  Essence  of  coffee  "  now  vended  is  simply  treacle  ami  burnt  sugar 
flavoured  with  coffee.  When  taken  in  excess,  coffee  exercise*  ■ 
very  baneful  effect  on  the  system,  and  its  ahiise  liecomes  a  hatil 
very  ditticult  to  break  off;  but  in  moderation  it  exercises  a  poww- 
fully  beneficial  influence,  retardinf;  the  waste  of  the  tissues  of  the 
bwiy,  exciting  tlie  braiu  to  increased  activity,  exhilaruting  withonl 
intoxicating,  uud  to  a  great  extent  neutralising  the  narcotic  effect 
of  tobacco  smoke.  Chicory  produces  none  of  these  }ihysioI«jic»l 
effects,  but  jxissesse^  medicinal  properties  wliiuli  are  not  dasirabk 
in  an  article  of  diet. 

Eupione.  A  hytlrocarbon  discovered  by  Reicheubach*  It 
forms  tlie  chief  portion  of  the  light  oil  of  nood-tar.  and  is  found 
in  great  abundance  in  coal-tar.  It  is  also  produced  by  the  diy 
dietillation  of  many  organic  bodies,  such  as  fixed  oils,  caontcbou^ 
resin,  bones,  &c.  It  is  found  most  abundantly  iti  rectified  bone- 
oil  and  in  the  oils  obtained  by  the  drj*  dintillatifiu  of  nq*  seed  ami 
hemp  seed.  According  to  Heesef  it  does  nut  exist  in  the  cmdt 
empyreumutic  oils  obtained  from  these  several  sources,  but  il 
produced  in  the  process  of  purifying  them  by  the  action  tt 
sulphuric  acid. 

To  prepare  it  from  rectified  bone  oil,  the  oil  is  mixed  wiUl  J 
of  its  weight  of  oil  of  vitriol ;  the  lighter  and  clearer  liquid  which 
rises  to  the  surface  is  taken  off  and  distilled  with  an  e<)ual  we^t 
of  sulphuric  acid  and  a  small  quantity  of  nitre;  the  diatillale  b 
again  distilled  with  sulphuric  acid,  then  washed  with  aijueooa 
potash  and  with  water,  and  after  rectification  is  dried  under  tlte 
air  pump  and  treated  with  potassium  as  long  as  the  metal  shom 
signs  of  oxidation. 

It  consists  essentially,  according  to  FrankUnd,  of  hydride  it 
amyl,  Cg  H,  j,  It  is  a  colourless,  extremely  mobile  liquid.  luMSf 
a  very  low  refracting  power.  Il  is  tasteless,  but  has  an  •^nie^ile 
odour,  like  that  of  some  flowers.  Its  sp.  gr.  is  0'65  at  20'  G  U 
expands  very  much  when  heated  ;  100  vols,  ut  yO"*  C  expaQ<lii^  to 

•  Ann.  Chom.  Pbarm.,  xiiL,  p.  217. 
t  Ann,  CheiH.  Pliarm.,  xxiii.,  p.  2«. 
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1045  vols,  at  47°  C.  It  is  very  volatile,  evaporating  pei'ceptibly 
at  ordinary  temperatures. 

When  dropped  on  paper  it  makes  a  greasy  stain,  which  quickly 
disappearB.  It  evaporates  instantly  on  the  skin,  boils  at  47"  C, 
and  distils  unaltere<l.  It  is  inflammable  and  burns  with  a  smokeless 
flame.  It  is  insoluble  in  water,  soluble  in  aqueous  alcohol,  but 
mixes  easily  in  absolute  alcohol,  ether  and,  oils  both  flxed  and 
volatile.  It  dissolves  fats,  camphor  and  similar  substauces  with 
facility,  also  caoutchouc  when  lieated,  the  solution  leaving  a  dry 
varnish  when  evaporated.  It  dissolves  i-esins  for  the  most  part 
with  difficulty  and  incompletely.  Most  alkaloids  are  quite  insoluble 
in  it,  even  at  the  boiling  point. 

Owing  to  its  exceeding  volatility,  limpidity,  and  total  absence  of 
unpleasant  residue  on  evaporation,  it  is  suggested  that  this  liquid 
would  form  a  gowl  solvent  in  the  preparation  of  "  concrete 
eeaeuces,  whei-e  a  solvent  of  low  boiling-point  and  pleasant  odour 
is  desirable.* 

Furfurol,  G,  H,  O,.  During  the  preparation  of  Formic  acid 
from  a  mixture  of  sugar  or  starch  with  dilute  sulphuric  acid  and 
peroxide  of  manganese,  Dosbereiner  was  the  tirst  to  oliserve  the 
formation  of  this  oily,  aromatic  liquid,  which  he  designated  by  the 
name  of  "  Artificial  oil  of  Ants."t 

The  experiments  of  Dcebereiner,  repeated  by  Cahours,  led  to  the 
inference  that  this  product  was  not  obtained  when  the  same  bodies 
were  distilled  with  dilute  sulphuric  acid  alone,  without  the  peroxide 
of  luangimese.  Emmet,  however,  states  having  obtained  it  by 
distilling  sugar,  starch,  gum  or  wood  with  sulphuric  acid  in 
sufficient  state  of  dilution  to  prevent  carbonisation :  as  soon  as  the 
residue  in  the  still  became  sufficiently  concentrated  to  blacken  the 
material  acted  upon,  nothing  passed  but  formic  acid. 

It  was  ascertained  by  the  experiments  of  Stenhouse  and  of 
Fownes,  that  the  oily  body  known  as  Furftirol  (from  the  Latin 
fiir/ur,  bran,  and  vlcuin,  oil)  is  always  produced  when  dilute 
sulphuric  acid  is  distilled  with  brau,  corn  or  oat  flour,  cocoa-nut 
sbell,  the  husk  of  linseed,  or  sawdust,  particularly  the  sawdust  of 
mahogany.     It  was  also  found  that  hydrochloric  acid  could  be 

•  l»t  Series,  p.  83. 

+  Dieliereioer,  Ann.  C'hem.  rfiariii.,  iiL.p.  141  ;  ibid.,  liv.,  p.  52;  I'lmrm. 
Journ.  [i.],  viii.,  p.  113. 
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employi'il,  Imt  not  so  nifvantageoiialy  aa  aulphurip  iicid,  as  this  lat 
does  not  distil  over  with  the  furfiirol. 

The  researches  of  Vcelekel*  show  tliat  fui-furol  is  also  (ircaestii 
the  oily  budies  formed  during  the  dry  distillation  of  sugar. 

The  prepiirntioii  of  Furftirol  has  been  descritvod  in  sovenil  win. 
ss  follows  :— 

1° — One  part  of  sugar  is  distilled  with  3  parts  of  iiiaugiineadS 
parts  of  oil  of  vitriol  and  5  parts  of  water ;  the  formic  acid  in  tAe 
distillate  saturated  with  carlMinate  of  swla,  the  liquid  re-iIisriUed. 
the  distillate  saturated  with  chloride  of  calcium,  and  lastlVvthe 
Furfurol  distilled  off  (Dirbereiner). 

2'^ — One  part  of  wheat-flour  or  sawdust  is  distilled  with  1  i»n 
oil  of  vitriol  diluted  with  an  ei^ual  bulk  of  water  in  a  copper  still. 
which  may  W  half  filled  with  the  mixture  ;  the  distillatiou  being 
continued  till  the  residue  begins  to  char ;  tlie  distillate,  together 
with  about  as  much  water  aa  was  at  first  used,  poured  l>ack  ioui  Ae 
still;  the  liquid  redistdled  nearly  to  dryness;  the  formic  aai 
sulpliui-ic  acids  in  the  distillate  (which  is  rendered  milky  by  tlw 
furfurol  held  in  suspension),  saturated  with  potash  ;  the  rosultii^ 
distillate  mixed  with  a  large  quantity  of  chloride  of  calcium  and 
partially  distilled,  and  this  process  repealed  if  necesaarj,  till  llw 
greater  part  of  the  oil,  which  is  surmounted  by  an  aqueous  solutioD 
of  itself,  is  obtained  in  a  free  state.  By  thia  means  100  parts  of 
flour  yield  0-52  parts  of  furfui-oI.t 

3" — Two  parts  of  oatmeal  are  heated  with  2  parts  of  water  aaJ 
1  part  of  oil  of  vitriol  in  a  still,  and  the  mixture  well  stirred  till 
the  pasty  mass  has  become  liquid  from  formation  of  dextrin ;  the 
licjuid  is  then  distdled  1  part  more  of  water  is  added  as  soon  as 
sulphurous  a€id  begins  to  escape;  the  distillation  is  contioue«I  till 
sulphurous  aiid  conies  off  in  large  quantity  ;  the  whole  distillate  is 
then  poured  bai.k  uito  the  still ;  half  of  it  distilletl  off,  and  this 
half  neutralised  as  in  process  2,  with  potash,  &c.J 

4" — One  kilo  of  bian,  1  kilo  of  water,  and  half  a  kilo  of 
coueentrated  sulphuric  acid  is  introduced  into  a  spacious  retort  and 
warmed  until  it  becomes  quite  fluid ;  then  having  luted  on  th« 


*  Ann.  Chem.  Pli&rm.,  Iixxv.,  p.  SI. 

+  SteiihooBC,  Ann.  Cheni.  I'liarui.,  xxiv.,  p.  301  ;  Ixxiv.,  p.  ZJS, 

t  Fownea,  ibid,  liv.,  p.  32. 


I 


EMPVRKUMATIC    OILS,   ETtr.  389 

condenser,  a  stronger  beat  is  upplied.  As  soon  as  sulphurous  acid 
commences  to  be  disengaged,  500  grammes  of  water  are  to  be 
pourec]  in  upon  the  mass,  and  the  distillation  continued  until  the 
gas  is  given  off  in  larger  quantity.  The  distillate  which  has  then 
passed  over  ia  put  back  into  the  retort,  and  the  heat  continued  until 
lialf  of  the  quantity  of  liquid  which  was  in  the  retort  has  passed 
over.  The  product  is  then  neutralised  with  calcic  hydrate  and  re- 
distilled. A  heavy  yellow  oil  then  passes  over,  and  a  further 
portion  may  l>e  obtained  by  rectifying  the  aqueous  portion,  which 
distils  at  the  same  time.  The  oil  ia  dried  over  calcic  chloride  and 
finally  i-ectitied.  In  subsequent  experiments,  Fownes  obtained  by 
distilling  6-i  ons.  troy  of  wheat-bran,  with  33  ozs.  sulphuric  acid, 
and  an  equal  \-oIume  of  water,  1  oz.  of  furfural ;  and  from  64  ozs. 
of  wheat-flour  treated  in  the  same  manner,  IJ  dram,  of  impure 
furfurol. 

5" — Cahours  found  that  in  preparing  this  oil,  the  proportion  of 
sulphuric  acid  could  be  advantageously  diminished : — 0  kilos  of 
bran,  5  kilos  of  sulphuric  acid  and  12  htres  of  water  are  mixed  in 
a  capacious  still,  and  distilled  till  a  strong  odour  of  sulphurous  acid 
ia  emitted.  The  distillate  is  partially  and  repeatedly  rectified  over 
calcic  chloride.  The  yield  in  this  way  is  158  grammes  of  furfurol, 
equal  to  2'6  per  cent  of  the  weight  of  bran  used,  but  part  of  this 
yield  is  held  in  solution  in  the  watery  distillate,  from  which  it 
may  be  precipitated  by  ammonia  in  the  form  of  Furfuramide* 

Crude  furfurol  always  contains  acetone  and  another  oil  (meta- 
^rfuTol),  which,  is  very  liable  to  rapid  oxidation  and  resinification. 
These  are  easily  i-emoved  by  rectitiaition.  The  product  obtained 
from  mahogany  sawdust  is  purer  than  that  obtained  from  bran  or 
the  husk  of  linseed. 

To  save  the  repeated  rectifications,  the  first  distillate  may  be 
immediately  saturated  with  ammonia,  the  mixture  set  aside  for  24 
hours  ill  ft  cool  place  and  shaken  occasionally.  The  furfiiramide 
which  separates  is  then  to  he  distilletl  with  dilute  hydrochloric 
acid  (not  in  excess),  and  the  distillate  rectified  over  chloride  o£ 
calcium  (Dcebereiner). 

6° — According  to  Stenhouse,  a  very  advantageous  process  is  to 
distil   bran  with   more   than   half  its   weight   of   sulphuric  acid 

*  Cohoure,  Ann.  Chim.  Phya.  [3],  xxiv.,  p.  277. 
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previously  diliiteil  with  2  parts  of  water.  Hydrochloric  acid  00 
also  be  uaed,  hut  it  has  the  disadvantage  of  distilliDg  over  with  At 
oil.  Tu  ohlaiii  furfiirol  in  large  quantity,  Stcnhuuae  mixes  t! 
pounds  (if  whetit-bran  with  20  pounds  of  sulphuric  add  dilaUJ 
08  first  mentioned,  in  a  capacious  3-necked  glazed  eartbeonR 
Woulfe's  bottle  (such  as  are  used  in  the  proparation  of  nitric  aol 
hydrochloric  acids  on  the  large  scale).  He  then  distils  by  ptisiiK 
steam  into  the  mixture;  neutralises  the  strongly  acid  dislilktt 
with  chalk ;  rectifies  the  distillate  repeatedly,  and  separates  lie 
oil  by  satui-aling  the  liquid  with  cammou  salt,  and  re-distila  Tbii 
process  yields  from  12  to  I'-i  ounces  of  crude  furfuroL  contsiuii^ 
a  considerable  quantity  of  acctane. 

Schwanert  proceeds  in  a  similar  manner  •  using  100  pouoda  rf 
strong  aulpluirie  acid  and  300  parts  water  to  1 00  parts  bran,  and 
obtains  5  parts  furfurol,  partly  directly,  partly  after  conversioft 
into  furfuramide  by  ammonia  and  auhseqaont  decomposition  of 
that  compound  by  distillation  with  hydrochloric  acid. 

7" — Bran  and  chloride  of  ziuc  (in  the  proportion  of  3  or  2}  to 
1)  in  the  state  of  solution  strong  enough  to  form  a  damp  maa 
cohering  in  lumps,  are  distilled  together,  whereupon  water  posK) 
over  first,  then  furfurol,  then  hydrochloric  acid,  and  lastly  a  aolid 
fatty  mass  which  floats  on  the  surface,  consisting  of  margaric  add 
and  a  small  quantity  of  a  hydrocarbon.  The  distillate  is  strained 
through  linen,  neutralised  with  potash,  saturated  with  comnaoB 
salt,  and  rectified.  The  furfurol,  after  being  separated  from  the 
water  which  passes  over  with  it,  ia  dried  over  chloride  of  talcinm 
and  again  rectified.  The  watery  portion  of  the  distillate  still 
contains  a  little  furfurol,  which  may  l>e  converted  into  furfurami'lc, 
as  in  process  6.  Six  pounds  of  bran  thus  treated  jnelded  from  I 
to  2  ounces  and  sometimes  more  of  furfurol.  Bran  containing  & 
larger  proportion  of  starch  yields  leaa.t 

8" — The  moat  abundant  and  economical  source  of  furfurol  ia  in 
the  preparation  of  Garandn,  by  boiling  madder  with  sulphuno 
acid.  IE  the  wooden  boilers  in  which  garanciu  is  usually 
manufactured  were  fitted  with  condensers,  furfurol  might  be 
obtained   in   any   quantity   without   expensa      Furfurol 

•  Ann.  Chem.  Pliftrra,,  civi.,  p.  257. 
t  Balio,  Ana.  Chem.  Pliarm.,  Ix 
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prwliicetl  by  boiling  any  kind  of  madder  with  solution  of 
aluminium  sulphide, 

Crnde  furfurol  prepared  by  any  of  the  above  processes  requires 
■to  be  rectified  to  purifj-  it  from  Mtlafurfwrol,  with  whieh  it  is 
always  contaminated.  The  purity  of  the  product  may  be  tested 
by  boiling  an  aqueous  solution  of  the  fnrfurol  for  a  few  minutes 
with  caustic  potash,  and  treating  the  dark  yellow  liquid  with 
excess  of  sulphuric  or  hydrocliloric  acid.  If  metafurfurol  is 
present,  a  deep  red  colour  is  produced ;  if  not,  the  colour  remains 
unchanged. 

"When  recently  prepared,  Furfurol  is  an  almost  colourless  oil, 
but  it  gradually  changes  by  contact  with  the  air,  becoming  darker 
even  in  the  dark,  and  ultimately  blackening.  Under  water  these 
changes  take  place  quickly.  Pure  Furfurol,  which  will  not  alter 
by  keeping,  can  only  be  obtained  by  repeated  rectification.  It 
possesses  great  refractive  power.  Its  odour  resembles  that  of  a 
mixture  of  cinnanion  or  cassia,  and  bitter  almonds.  Its  taste  is 
Bgreeable,  resembling  that  of  ciunamoii.  It  has  the  property  of 
Staining  the  skin  yellow.  Its  sp.  gr.  is  1'648  at  15''-6  C.  Boiling 
point,  162'''8  to  WA'^'i  C,  with  the  barometer  at  29-9.»  Stenhouse 
stated  the  boiling  point  at  166",!  and  its  solubility  in  11  parts  of 
water  at  13°  C  Fownes  states  it  to  he  soluble  in  12  parts  of  water 
at  lo''^  C.  It  is  very  soluble  in  alcohol  It  volatilises  unchanged, 
and  is  very  inflammable,  burning  with  a  yellow,  very  smoky  flame. 
It  is  related  to  Ppvinucic  acid  in  the  same  way  as  common 
aldehyde  is  to  acetic  acid.  It  likewise  exhibits  the  characters  of 
an  aldehyde  in  combining  with  acid  sodium  sulphite. 

A  somewhat  analogous  product  can  be  prepared  by  disLilling 
certain  marine  algeie  (fusms  ve&ieulosiis,  f.  vadosua  and  f.  serratus) 
with  dilute  sulphuric  acid.  The  resulting  oil  has  the  same  com- 
position and  odonr  as  furfui-ol,  hut  it  is  a  lees  stable  body. 

Metacetone.  An  oil  occurring  among  the  products  of  the 
dry  distillation  of  sugar,  starch,  gum  or  mannite  with  lime.  It 
also  occurs  among  the  volatile  oils  formed  by  the  destructive 
distillation  of  wood.  Fnimy  prepared  metacetone  by  gently 
heating  an  intimate  mixture  of  at  least  500  grammes  of  sugar  with 

•  Fownes,  Phil.  Tmns.,  1845,  p.  25.1. 

•I-  Phil.  Hag.  [3],  sviii.,  p.  132 ;  xxxvii.,  p.  220. 
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8  times  its  weight  of  quicklime  In  a  capacious  retort.  wiiMrawJoj 
the  lire  after  a  while,  liecause  the  water,  diseugaged  from  thosiigw, 
coming  iu  contact  with  the  lime,  raises  the  tempt^rature  lii^ 
enough  to  complete  the  reaction  without  further  applicaUcm  uf 
external  heat.  It  the  mixture  has  1>een  well-made,  scair-elv  isj 
iitflamuiable  gas  is  evolved,  and  a  complex  oil  passes  into  thi 
receiver.  This  oil  is  shaken  up  with  water  to  remote  the  aceUM 
which  it  contains,  and  the  residue  which  tlonts  on  water  is  rectified 
till  it  exhibits  a  constant  boiling  point.  It  is  difficult,  however,  w 
obtain  a  pure  product.  Acconhng  to  Gottlieb,*  it  is  best  tfl  u* 
only  3  parts  lime  to  I  part  sugar,  and  to  keep  the  receiver  cooL 
Metacetone  is  obtained  in  llni  same  mauuer  from  starch,  whidi 
even  appears  lo  yield  rather  more  metacetone  than  acetone.  Giml 
on  the  contrary,  yields  a  comparatively  larger  quantity  of  aceloDt 
Metacetone  is  a  colourless  oil  having  an  agreeable  odour, 
insoluble  in  wiiter.  very  soluble  in  alcohol  and  in  ether.  Boilin; 
point  84°  C.  It  contains,  according  to  the  mean  of  In'mrt 
analysis,t  72-2  per  cent  of  C,  and  lO'l  per  cent  of  H.  The  funnula 
C„  H,  0  O,  which  represents  it  as  isomeric  with  oxide  of  juesiEyl 
and  oxide  of  uUyl,  lequires  73-5  C,  10-2  H  and  16-3  O. 

Mesitylene.  C„  H, 3,  isomeric  with  cumene,  is  one  of  ihs 
numerous  hydrocarbon  products  of  the  destructive  distillation  of 
coal,  but  it  can  be  obtained  in  larger  quantity  from  ucetont,  C,  H,  0 
(formerly  known  as  pyro-acetic  spirit),  one  of  the  products  of 
the  destructive  distillation  of  wood,  thus ; — One  volume  of  com- 
mercial acetone  is  mixed  with  dry  sand  in  a  large  tubulated  rebut 
a  cold  mixture  of  one  volume  of  sulphuric  acid  and  half  a  volame 
of  water  being  then  allowed  to  flow  into  the  retoil,  in  a  dow 
unbroken  stream.  The  liquid  is  allowed  to  stand  for  2-1  hours  aud 
then  distilled,  the  heat  being  carefully  regulated ;  the  firel 
distillate  consists  of  acetone  aud  water,  but  is  followed  by  llie  crude 
mesitylene,  the  receiver  being  changed  as  soon  aa  oily  band* 
appear  in  the  retort.  The  distillate  is  washed  with  water  and 
caustic  soda,  dried  and  purified  by  fractional  dlstillatioii.^ 
Hoffmanng  describes  its  preparation  thus: — Two  volumes  of  acetone 

*  Ann.  Cbem,  Pbacm.,  liL,  p.  IZT. 
t  Ann.  Chim.  Phya.  [2),  lijc..  p.  6. 
X  Ann.  Cheiii,  Phami.,  exlvii.,  p.  42. 
S  Joorn.  Chem.  Soc.  [i],  il,  p.  104. 
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distilled  with  1  volume  strong  aulplinric  acid,  carefully 
r^uifttiDg  the  heat,  Twn  layers  of  liquid  then  collect  in  the 
feceiver;  the  upjier  conaiata  of  very  impure  meaitylene  ami  the 
lower  contains  sulphurous  and  acetic  acids,  resulting  from  a 
lecoudary  dec oni position.  The  ujjper  layer  ia  drawn  off  and 
zectiHed,  first  over  the  water-batfi  to  separate  undecomposed 
Boetune,  and  then  over  the  naked  fire ;  but  the  product  thus 
obtained  does  not  exhibit  a  constant  boiling  point,  and  i-eqiiires  to 
■be  purified  by  numerous  rectifications,  and  according  to  t'ahours,* 
'final  distillation  over  phosphoric  acid.  It  is  a  very  light, 
eolourless.  strongly  refractive  liquid,  having  a  slight,  somewhat 
alliaceous,  but  not  unpleasant  odour.  It  boils  between  155''  and 
160°  C.  according  to  Hoffmann's  observation,  but  Cahours 
determined  it  between  162°  and  164"  C. 

MesityUnic  acid,  CgHj^Oj,  or  as  now  formulated,  C,  H^ 
(C  Hg)j  COa  H.  An  acid  isomeric  with  Xylie  acid,  and  related 
to  raesityleoe  in  the  same  manner  as  benzoic  acid  to  Toluene.  It 
is  prepared  by  boiling  mesitylene  for  16  to  20  hours  with  nitric 
acid  of  sp.  gr.  1-4.  to  which  two  volumes  of  water  have  been  added. 
Tile  product  is  then,  after  complete  oxidation,  gently  diluted  with 
"arge  quantity  of  water  and  submitted  to  distillation. 
Nitramesitylene  passes  over  first  and  then  the  acid,  the  distillation 
being  continued  until  crystals  of  this  are  no  longer  deposited  in 
the  condensing  tube,  water  being  added  to  the  residue  in  the 
retort  as  often  as  necessaiy.  The  add  suspended  in  llie  distillate 
is  collected  on  a  filter.  The  portion  which  still  remains  dissolved 
IB  obtained  by  neutralising  the  filtrate  with  sodium  carbonate, 
evaporating  to  a  small  bidk  and  decomposing  with  hydrochloric 
acid.  Tlic  acid  thus  obtained  is  added  to  that  deposited  on  the 
sides  of  the  condensing  tube  and  to  that  remaining  on  the  filter, 
which  forms  the  larger  portion.  For  complete  purification  the 
whole  is  boiled  for  some  time  with  a  small  quantity  of  tin  and 
concentrated  hydrochloric  acid,  in  order  to  remove  any  nitro- 
compounds, and_the  prjrtion  which  remains  undissolved,  on  cooling, 
ifi  washed  with  water,  dissolved  iu  sodium  carbonate  and  liberated 
by  the  addition  of  hydrochloric  acid  to  the  solution  at  the  boiling 
point,  The  pure  mesitylenic  acid  separates  out  on  cooling,  in 
dazzling  white  crystals. 

*  Cotnptes  ReaduB,  »xiv.,  p.  255, 
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Mesitylenic  acid  is  only  soluble  to  a  very  small  extent  in  cdi 
water  and  with  difficulty  in  boiling  water,  from  whith  tt 
crystallises  in  fine,  small  needles.  It  separates  fi-om  alcohol  in 
which  it  is  very  readily  soluble,  in  large,  well-developed,  moufy 
symmetric  crystals,  while  if  boiling  water  be  added  to  the  dilate 
alcoholic  solution  until  a  permanent  turbidity  is  produced,  the  acid 
crystallises  on  cooling  in  broad  plates  and  needles,  which  cl<>*lj 
resemble  those  of  benzoic  acid.  It  melts  at  166^  accordinir  to 
Fettig,*  while  Jacobsen  gives  169^  as  the  melting  {)oint,  hot 
sublimes  below  this  temperature.  Its  salts  have  been  examioel 
by  Fettig  and  by  Fettig  and  Briickner.f 

Ethyl  mesitylenate,  C^  H^  0,,  Cs  H^,  is  formed  by  the 
action  of  hydrochloric  acid  on  a  solution  of  mesitylenic  acid  in 
absolute  alcohol,  and  is  a  liquid  which  has  a  peculiar  but  pleasant 
smell  considered  to  resemble  that  of  attar  of  roses,  boils  at  241'* 
and  solidifies  to  a  crj'stalline  mass  below  0*^. 

Other  chemical  products  are  reputed  to  possess  the  "  odour  of 
rose"  (1st  Series,  p.  49)  but  so  far  as  is  at  present  known,  that 
odour  has  not  been  matched  by  any  combination  or  synthetical 
product,  or  is  it  to  be  found  in  nature  in  any  other  flower  or  plant^ 
Even  in  roses  it  is  only  developed  in  purity  in  the  i?.  ccntifdia 
and  11.  D(nn(f.scena\  the  perfume  of  other  species  and  \arieties 
being  very  distinct  and  of  a  very  complex  nature. 

*  ner.  Deutsche  Chem.  Ges.,  xi.,  p.  2054. 

t  Ann.  Clieni.  Pharm.,  cxli.,  p.  129,  and  cxlvii.,  p.  45;  and  Zeitschr.  [2], 
v.,  p.  169. 

X  The  recent  alleged  discovery  by  Monnet  and  Barbier,  of  Rhodinol  in 
oil  of  pelargonium,  is  referred  to  in  the  next  Section. 
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Vol.  L,  p.  173. 

Vanillin.  For  many  manufacturing  purposes  this  is  superior  to 
vanilla,  as  it  is  easily  soluble  in  concentrated  and  dilute  alcohol, 
water  (especially  hot  water),  ether,  glycerine  and  petroleum  jelly. 

In  confectionary  and  chocolate  factories,  pure  crystallised 
vanillin  can  most  advantageously  be  used  in  the  form  of  a  2\ 
per  cent.  "Vanillin  sugar,"  which,  weight  for  weight,  equals  in 
aroma  the  best  vanilla  and  should  be  used  in  precisely  the  same 
manner.  To  prepare  it ;  take  of  vanilla  crj'stals  6  drachms  15 
grains,  dissolve  it  in  4  fluid  ounces  of  pure,  odourless,  absolute 
alcohol ;  pour  this  solution  upon  2  lbs.  2  ozs.  of  the  finest 
sugar  and  mix  it  thoroughly  in  order  to  distribute  it  as 
equally  as  possible.  After  having  evaporated  the  alcohol  in  a 
warm  place,  and  when  the  sugar  has  become  thoroughly  dry,  it 
should  be  powdered  in  an  earthenware  mortar  and  sifted.  It  is 
then  ready  for  use  and  may  be  kept  an  indefinite  time  without 
losing  aroma.  The  yellow  spots  which  occur  on  the  sugar  are 
caused  by  tlie  vanillin.  This  2  J  per  cent.  Vanillin  sugar  should 
not  be  confounded  with  the  "Vanilla  sugar"  generally  used  by 
confectioners.  In  order  to  prepare  the  latter,  it  is  only  necessary 
to  add  to  pure  sugar  as  much  of  the  2  J  per  cent.  Vanillin  sugar  as 
would  otherwise  have  been  taken  of  the  finest  vanilla. 

For  liqueur  making,  vanillin  is  best  used  in  the  form  of  a  2\ 
per  cent.  "  Vanillin  essence,"  which,  weight  for  weight,  equals  the 
the  best  vanilla  in  aroma,  and  is  used  exactly  in  the  same  way. 
To  prepare  it  :  take  of  vanillin  crystals  6  drachms  15  grains^ 
dissolve  in  20  fluid  ounces  of  pure,  absolute  alcohol  and  add  15 
fluid  ounces  of  distilled  water. 


I 
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The  vanilla  essence  generally  iisej  for  lirjueur- making  is  preparal 
by  taking  for  lliat  purpose  as  niui-h  of  the  2J  per  cent,  vaoillii 
essence  ae  would  otherwise  have  been  taken  of  the  finest  vaailU 

Fur  100  litres  (or  22  gallons)  of  liqueur,  5  grammes  (77  gri)rf 
vanillin,  or  7  fluid  ounces  of  2J  per  cent,  vanillin  esseuc*  ire 
uBuiill)'  employed. 


Vol.  I.,  p.  1. 

Mtisk,  The  last  annual  report  of  the  Imperial  German  Ciinsul 
in  Shanghai  contains  the  following  remarks  concerning  Tonijuiu 
Musk : — "  The  discoverj'  of  artificial  musk,  which  was  brought  W 
market  in  Paris  and  New  York  towards  the  end  of  the  year  1S89. 
caused  such  a  panic  among  the  importers  at  that  time,  that  the 
price  of  genuine  Tonqiiin  Mnsk,  which  stood  at  230  Taels  pa 
caddy  as  late  as  the  autumn  of  1889.  fell  to  200  Taels  at  tie 
beginning  of  the  year  1890,  and  to  130  Taels  in  June^luly.  1S90, 
keeping  to  the  last-named  low  level  until  the  commencement  of 
the  year  1891.  Tliis  extraordinary  fall  in  price  brought  aUfUt  a 
decline  of  the  shipments  to  Europe  and  America  of  from  2266 
caddies  in  1889  to  1194  caddies  in  1890.»  In  the  meantime  it 
had  been  shown  that  the  new  discovery  cannot  lie  compared  to 
the  genuine  Mnsk  for  delicacy,  strength  and  durability  of  anuM. 
Confidence  in  the  Chinese  article  returned,  and  in  the  year  1891 
we  were  again  able  to  show  an  export  of  2033  caddies,  and  to 
report  a  very  lively  state  of  business.  It  is  true  that  during  the 
first  nine  months  of  1892  the  exports  have  been  smaller  than  they 
were  in  the  corresponding  period  of  the  previous  year,  and  it  is 
expected  that  the  total  shipments  for  1892  will  show  a  deficienej 
of  about  25  per  cent,  as  compared  with  those  of  1891,  but  at  the 
same  time  the  musk  trade  contuiues  to  take  a  quiet  and  business- 
like course.  Prices  have  again  advanced,  yet  lliey  remain  so  low. 
cnmjiaratively  speaking,  as  to  yield  none  but  the  very  suialleat 
profit  to  llie  Chinese  dealers,  and  so  have  the  effect  of  keeping 
down  the  supplies.    The  low  quotations,  as  well  as  the  competition 

*  The  last  c]uotatioi]  on  tlie  Shan^-hai  market  wu  ISO  T«eb  Ht 
finest  Tonqniti  ad<I  225  TacU  for  Dnmpi  Musk.  The  Utter  kind  is  npoKi 
to  be  particularly  well  liked  in  I'ari?.  It  occurs  in  rouni),  tliin-Bkinncd  pali. 
In  (leruitmy,  as  well  an  io  Englautl  and  in  America,  the  preference  is  gii'cD  l*i 
the  Tonqnin  variety. 


EMUSK. 
a  whole  host  of  inferior  and  made-up  prcpnrn,tions  ot  musk,  bar 
e   way   to   any   important   improvement   of    the   MuBk   trade. 
Smevertheless  it   is   expected   that    the   European   and  Ameriean 
market  a    mil   continue    in    the    future   tu    ilraw    their    annual 
tquiremeiits  of   between  l.^OO  and  2000  caddies  of   muak  from 


"  The  chief  interest  of  the  Muak  tmde  has  lately  been  centered  in 
Paris,  wliich  has  rendered  itself  independent  of  the  London  market, 
by  means  of  direct  imports.  Next  to  Paris  and  London,  New  York 
B  ulso  of  some  importance  as  an  independent  market.*  The  moat 
aaleable  variety,  and  the  one  wliicii  enters  almost  exclusively  into 
consideration  so  far  as  tlie  European  and  American  export  trade 
is  concerned,  is  the  Tonquin  Muak  fi-om  Sze-chnen  and  Thibet- 
The  cheaper  kinds  of  musk  from  Yunnan,  and  of  Ciirbadine  musk, 
which  is  imported  liete  (Shanghai)  from  Manchuria  and  Siberia, 

a  Tientsin  and  Niu-Chwang,are  chiefly  used  to  supply  the  Chines  - 
and  Japanese  requiieinents." 

"  The  Musk  business  in  China  is  exclusively  in  German  hands," 

Tonquin  Mnak  is  often  adulterated  (i.e.,  lowered  in  quality  and 
value)  by  the  admixture  of  the  well-known  Assam  variety,  which 
is  imported  direct  from  Calcutta,  in  the  grained  state,  in  <;la38 
bottles.  This  variety  is  worth  something  like  353.  per  oz.  It  ia 
._  of  weak  flavour,  and,  in  parts,  has  a  repulsive  odour  of  decomposed 
blood.  With  70  per  cent,  of  alcohol  it  yields  a  reddish  tincture, 
■whereas  the  tincture  of  genuine  Tonquin  Musk  is  of  a  dark-brown 
colour. 


Vol-  I.  p.  0. 
Musk  "substitutes."  Biuir's  second  English  Patent,  No. 
13613.  dated  11th  August,  1891,  is  described  in  the  Specification 
aa  consisting  of  "  a  trinitro-derivative  of  a  butylated  meta- 
Bubstituted  phenol  ether.  By  way  of  example,  a  mixture  of  methyl 
ether  of  meta-cresol  and  iso-  or  pseudo-butyl  chloride  is  heated 
with  aluminium  chloride  on  the  water-bath  until  no  more  hydro- 
chloric acid  is  evolved.  The  product  is  poured  into  water,  distilled 
with  steam,  and  the  butylated  cresol  ether  isolated  by  fractional 
distillation.    The  ether  is  nitrated  by  introducing  it  gradually  into 


\a  Germany,  lint  the  CodbuI  oniita  to  state  it. 
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fuming  nitric  acid,  or  a  mixture  of  nitric  and  stilpliuric  acid^.  sod 
heating  on  a  water-liath  until  o.  sample  poured  into  water  soliilite 
The  iiitro-compound  is  separated  by  pouring  it  into  water  or  on  li 
ice,  filtered,  washed  and  re -crystal  Used  fi-om  alcohol.  Instead  rf 
butyl  chloride,  amyl  fir  propyl  chloride  may  be  use<I  in  tbe 
preparation  of  the  substituted  plienol  ether.  The  resuli  may  ak 
be  obtainetl  by  acting  on  other  plieuol  ethers  with  amyleoe, 
butylene  or  propylene  in  presence  of  aluminium  chloride.  A^aiu 
the  butyl,  propyl  or  amyl  radicle  may  be  introduced  into  meli- 
cresol,  the  proiluct  nitrated,  ami  the  nitro-derivative  converted 
into  its  ether,  or  the  butylated,  i&c,  raeta-cresol  may  be  Sal 
etherefied  and  afterwards  nitrated." 

The  following  opinion  concerning  "Musk  su)»titutes "  lot 
recently  lieeu  ex]jressed  by  an  eminent  firm  of  uianufaclurii^ 
perfumers: — "The  popularity  of  'Musk  Baur"  iu  its  pnseat 
condition  of  quality  is  decidedly  waning.  Not  only  are  tin 
complaints  of  unequal  strength  on  the  increase,  but  the  aronu 
itself  proves  to  bo  thoroughly  unsatisfactory.  A  vessel  in  which 
we  keep  our  stock  emits  when  opened  a  well  defined  odoor  of 
nitric  acid,  Wheu  usttd  with  too  liberal  a  hand  iu  snap-niakiug, 
this  compound  produces  a  most  abominable  result,  and  injures  the 
value  of  the  soap  considerably.  After  an  almost  intenninable 
series  of  experiments  iu  our  own  laboratory,  and  basing  ourselves 
upon  a  prolonged  observation  of  the  qualities  of  the  article,  we  are 
able  to  say  thnt  even  so  small  a  proportion  as  one  gram.  ( In j 
grains)  of  'Musk  B.iur'  added  to  100  kilos  (2  cwta.)  of  soap 
produces  an  insupportable  odour.  The  largest  admirable 
proportion  is  J  gram,  (or  8  graius)  to  100  kilos  (2  cwts.)  of  s»p, 
but  it  is  even  preferable  to  take  only  half  that  quantity,  vit.  J 
gram.  We  plainly  state  our  conviction  that '  Musk  Banr'  ciuinot 
be  regarded  as  a  valuable  acquisition  to  the  perfumery  industry, 
and  that  on  the  other  hand,  in  its  present  condition,  it  is  lathec 
calculated  to  deteriorate  the  value  of  the  products  scented  with  it 
It  is  therefore  necessary  to  pay  serious  attention  either  to  tine 
improvement  of  the  present  product  or  to  the  manutactutv  of  as 
altogether  new  and  better  '  suUstitute,' as  the  present  article  can 
only  serve  to  cast  discredit  upon  the  goods  to  which  it  is  usoA 
The  preparation  of  the  so-called  'Touquinol'  has  already  proved 
that  it  is  possible  to  manufacture  a  vastly  better  product,  and, 
looking  at  it  from  tliis  standpoint,  it  is  highly  i'egrelit«blA  tlwl  Uii* 


Bt-Damed  substitute  for  musk  has  disappeareil  froi 
result  of  the  law-suit  between  the  makers  of  the  '  Musk  Baur ' 
ad  those  of '  Tonquiuol'  We  are  persuaded  that  this  regret  is 
Bhoed  by  niRiiy  perfumers  who  have  been  accustomed  to  use 
'onquinol." 

A  still  more  recent  (October,  1893)  and  even  more  emphatic 
pinion,  has  been  given  by  the  same  firm  as  follows : — "  In 
Dnsequeuceof  numerous  complaints  with  regard  to  the  unequal 
onditiou  of  the  artificial  musk,  whtrh  we  have  received,  we  have 
lore  closely  investigated  the  chemical  properties  of  this  prepara- 
ion.  Even  in  the  preliminary  examination  we  liave  failed  to 
ecognise  several  properties  ascribed  by  Baur*  to  tri-iiitrobutyl- 
toluol  (which  is  the  chemical  name  for  the  preparation  which  he 
;esires  to  be  known  commercially  as  'Musk-Baur')  and  were 
therefore  led  to  suspect  that  the  commercial  article  could  not  be 
regarded  as  a  unifofni  body,  a  suspicion  which  was  proved  to  be 
correct  by  the  chemical  examination,  of  which  we  gi\'e  details 
below.  The  '  artificial  musk '  examined  by  ua  harl  a  melting 
point  of  108°,  and  was  fairly  eoluhle  in  hot  water,  but  ouly  very 
elit^litly  in  petroleum-ether.  On  the  other  hand  the  melting-point 
of  tri-uitrobutyl-toluol  (according  to  Baur)  is  96"  to  97'',  it  is  not 
soluble  in  water  i»it  dissolves  easily  in  petroleum-ether.  The 
process  of  our  e.\amination  was  as  follows : — 

"A  fairly  large  sample  of  artificial  inusk,  taken  from  a  10-gramme 
packet,  was  exhausted  about  20  times  with  boiling  petroleum-ether, 
in  onier  to  remove  the  tri-nitrobutyl-toluol  present.  The  residue 
was  dried,  and  six  or  eight  times  re-cry stulUsed  from  hot  water 
This  treatment  resulted  in  the  recoverj'  of  a  nitrogenous  body," 
separating  from  concentrated  solutions  in  beautifnl,  thin  scales, 
detachable  like  those  of  mother  of  pearl.  From  diluted  solutions 
this  l>ody  was  recoverable  in  large  Hat  crystals,  occasionally 
reaching  a  length  of  1^  inch  (3  cm.)  by  J  inch  (J  cm.).  In 
contrast  to  the  original  body,  which  possessed  the  well-known 
characteristic,  penetrating  and  lingering  odour  of  artificial  musk, 
the  recovered  prod-uct  iww  ahmlutely  odourless.  Its  melting  point 
was  111"  to  113*.  Upon  heating  these  crystals  with  strong 
potash  solution,  a  distinct  odour  of  aniline  was  generated,  and  the 
subsequent  addition  to  the  alkaline  solution  of  a   few   drops   of 

*  B«r.  UeutKcli,  Chem.  Ges.,  xxiv.,  2836. 
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chlorofuim  at  once  gnve  rise  to  the  exoeediagly 
chflrntt^riatii.!  odour  of  iso-nitrile.  The  iudo-phenol 
place  very  beautifully  with  hydrochloric  acid,  carbulic 
Boliition  nf  chlorinatc-d  lime  and  ammonia,  aud  attur  treal 
with  hydrochloric  ticid  the  lultlitiou  of  freshly  prepare*! 
water  proJuced  a  line  bright-hlue  coloration,  which  disapjuwri 
after  some  time.  All  these  reactions  pointed  to  the  prnlalnBlj 
that  the  body  under  treatment  waa  acetaiiilide.  The  corrBotnM 
of  this  Hiipposititiu  was  further  coufirmGd  by  analysis  antl  uitr;igis- 
determinatiou. 


The  analyais 

Acetauiliile 

Tri-uitrobutyl-toiimi 

gave : — 

ro.|uitea  :— 

requii-es:- 

C  =  -1-217% 

C  =  71-111% 

C  =  4G-643% 

H  ,.    6-734  „ 

H  „    6-666  „ 

H  .,     4-593  . 

■N  „  10-639  „ 

N  „  10-370  „ 

N  ..  14-840  , 

0  ,.  11-410  „ 

0  „  11-853  ,. 

O  ,.  33-934  . 

"  In  order  to  make  doubly  sure,  the  bromine  combination  of  Um 
body  was  formed  by  dissolving  it  in  glacial  acetic  add,  anil 
saturating  with  bromine.  The  crystals  sepnratiiig  after  u  short 
time  from  the  acetic  acid  solution  were  re -crystallised  from  alcohol 
Their  melting  point  lay  near  165",  and  the  crystals  otherwise 
behaved  exactly  as  does  the  bromine  combination  of  aceiatiilide 
(panicetic  bromiue-auilide),  of  which  the  melting  point  is  lOo". 

"  These  examinations  had  made  it  clear  that  the  artificial  mask 
consists  of  two  bodies,  an  odorous  one,  which  is  present  in  inniU 
proportions  (probably  tri-nitrobntyl- toluol),  and  an  inodorous  ouf, 
consisting  of  acetanilide  ("  antifebrin  ").  It  now  became  a  matier 
of  interest  to  determine,  at  any  rate  approximately,  the  perceulage 
proportion  of  odorous  substance  in  the  original  preparation.  Un- 
fortunately the  petroleum-ether  process  was  not  available  for  this 
purpose,  acetanilide  being  sufficiently  (thongh  only  slightly)  solnUo 
in  petroleum -ether  to  influence  the  result  too  powerfully,  consider- 
ing the  small  proportion  of  odorous  matter.  On  this  account  the 
determination  of  the  nitro-groups  according  to  Limpricbtf  as 
niodiiied  by  SpindlerJ  was  resorted  to.     Although  as  recorded  by 


k 


Nitrogen  estimation  by  Donias'  method. 
Ber.  Deutscb.  Cliem.  Gca.,  «.,  [i.  36. 
Liebig's  Aonalen,  ccxv.,  p.  2SS. 
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Bampricht,  this  methnd  has  not  given  eriually  aatistactfiry  results 
Brith  all  bodies,  and  although  SpiiuUer  has  occasionally  noticed 
peviatiotis  amounting  to  from  y  to  4  per  cent.,  such  differences 
bight  be  disregiirded  in  the  present  instance,  where  only 
approximate  results  were  aimed  at.  The  nitro-determination  of 
mie  well-mixed  and  dried  artificial  musk  gave  the  following  results 
brith  four  diH'erent  samples  : — 
ft  I.   =   3-51  per  cent.  NO^ 

■  II.    „    3-34 

W  III.    ..   303  ,^^ 

IV.    „    3-13  ^^M 

Avenge   =   3-252  per  cent.  N  Oj.  ^^^^ 

"  The  percentage  proportion  of  N  O.j  in  tri-nitrobutyl-toluol  being 
48'76,  it  would  follow  that  the  artificial  musk  of  commerce  contains 
on  an  avemge  6-669  per  cent.of  tri-nitrobutyl-toluol;  but  making  full 
Lallowance  for  the  imperfections  in  respect  of  unequal  reduction  in 
Ittie  ease  of  different  nitro-bodies  which  exist  in  the  above- 
-mentioned process  of  nitro-determination,  the  conclusion  is  justified 
that  "Musk-Baur"  consists  of  a  mixture  of  at  least  90  parts  of 
acetanilide  ("  antifebrin "),  with,  at  the  most,  10  parts  of  the 
odorous  body,  most  probibly  tri-nitrobutyl-toluol. 

"The  Inxly  melting  at  111**  to  113",  already  characterised  above 
as  acetanilide,  showed,  when  experimentally  subjected  to  the  test 
for  nitro-deterrainalion,  a  complete  absence  of  nitro-groups.  On 
the  other  hand  the  presence  of  40'95  per  cent  of  N  Oj  was  proved 
in  the  residue  of  the  petvoleum-etlier  extraction,  a  substance 
appeuriD}>  as  a  mass  of  crystals  coloured  dark  through  decomposition. 
It  may  therefore  be  assumed  that  this  residue  did  not  consist 
entirely  of  pure  tri-nitrobutyl-toluol  (requiring,  as  already  stated, 
48-76  per  cent,  of  N  0^)  and  was  still  mixed  to  some  extent  with 
acetanilide.  Unfortunately  the  sniallness  of  the  quantity  of  the 
residue  rendered  further  purification  and  identification  with  tri- 
nitrobutyl-toluol  impossible." 

"  In  common  with  all  other  sellera  and  users  of '  Musk  Eaur,"  we 
had  up  to  this  point  Iweu  under  the  impression  that  the  commercial 
product  consisted  of  the  pure  patented  substance,  a  view  which 
was  certainly  justified  by  the  expensiveness  of  the  article.  But 
if,  probably  on  account  of  greater  convenience  in  use,  this  artificial 


402  ODOROGRAPHIA. 

musk  is  diluted  with  about  90  per  cent,  of  '  anti-febrin  '  (of  which 
the  value  is  about  Is.  6d.  per  lb.),  and  the  mixture  sold  at  a  prc'fit 
bordering  upon  the  fabulous,  consumers  are  at  any  rate  entitled  to 
€xpect  that  they  shall  be  supplied  with  a  uniform  article  of  i 
definite,  guaranteed  musk  percentage. 

"  As  we  have  on  former  occasions  repeatedly  spoken  well  oi 
**  Tonquinol/  a  substance  now  withdrawn  from  commerce  as  a 
result  of  Patent  litigation,  we  feel  bound  to  state  that  this  article 
also  consisted  chiefly  of  acetanilide.  After  this  exposure,  we  trust 
that  nobody  will  find  fault  with  us  for  refusing  henceforwani  t" 
have  any  dealings  in  artificial  musk,  and  for  erasing  the  article 
from  our  Price  List."     (Schimmel  &  Co.). 

"The  firm  which  used  to  manufacture  'Tonquinol'  has  lately 
brought  into  commerce  the  following  products,  in  which 
**  antifebrin  *  is  likewise  used  as  a  vehicle  : — 

""  Cumarol,"  consisting  of  about  30  %  Coumarin  &  70  %  Antifebrin. 
"  Heliotrop,"         „  „  25  „  Heliotropin&75  „ 

^*Bigarol,"  „  „         15  „  Nerolin      &  85  „  „ 

"  Irisol,"  „  „         2^  „  Orris  oil     &  97i 

**  Ambrain,"  „  „  15  „  Coumarin  &  85  „  ,, 

A  special  criticism  of  these  mixtures  may  be  dispensed  with. 
It  is  diflicult  to  qualify  them  by  a  term  of  suificient  force." 


Vol.  I.,  P.  1. 

Ambrette.  The  seeds  of  Hibiscus  Ahelmoschiis  (Lin.  S|>eo. 
^80).  "  Hibiscus  "  is  one  of  the  names  given  by  the  Greeks  to 
"  Mallow,"  and  is  said  to  be  derived  from  Hns,  a  Stork,  a  bird 
which  is  said  to  chew  some  of  the  species.  "  Abelmoschus "  is 
derived  from  the  Arabic  Kahh-cl-Misky  " grain  or  seed  of  musk.' 
The  "  Mallow  "  group  consists  of  a  very  large  genus  of  Maicac*o, 
cliaracterised  by  tlieir  large  showy  flowers  being  l>orne  singly  up<m 
stalks  towards  the  ends  of  the  branches  ;  by  having  an  outer 
calyx  or  involucel  composed  of  numerous  leaves,  and  an  inner  or 
true  calyx  cut  into  five  divisions  at  the  top,  which  does  not  fall 
away  after  flowering ;  by  having  \\\q,  petals  broad  at  t<>p  and 
narrow  towards  the  base,  where  thev  unite  with  the  tuln-  (»f  the 
stamens ;  and  by  the  latter  forming  a  sheath  round  the  tive- 
branched   style,   and    emitting   filaments   bearing   kidney-shaj^ed 
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anthers  throughout  the  greater  part  of  its  length.  The  fruit  is 
five-celled,  with  numerous  seeds.  Hibiscus  abelmoschus  is  a  shrub 
of  6  to  8  feet  in  height.  Native  of  the  East  Indies  and  South 
America.  Its  leaves  are  somewhat  peltate,  cordate,  5  to  7-angled, 
acuminated,  serrated  ;  stem  hispid ;  pedicels  usually  longer  than 
the  petioles  ;  involucel  8  to  9-leaved.  Flowers  sulphur-coloured, 
with  a  dark  blue  centre.  Capsules  conicle,  covered  with  bristles. 
The  seeds  are  large  and  have  a  very  musky  odour.*  The  seeds 
yield  on  distillation  0*1  to  0*25  per  cent,  of  essential  oil,  which 
congeals  at  -f  10*' C.  Its  sp.  gr.  at  25^  C.  is  0900  to  0905 
(Schimmel). 


Vol.  L,  p.  19. 
Eim/hia   argophylla.      The    Silver- leaved     Musk   Tree. 

The  genus  Euryhia  are  trees  or  shrubs  of  the  Composite  family, 
confined  to  Australia,  Tasmania  and  New  Zealand,  and  numbering 
upwards  of  sixty  species.  In  many  respects  it  is  allied  to  Aster, 
of  the  Northern  hemisphere,  but  the  flower-heads  do  not  contain 
nearly  so  many  florets.  E.  aryophylla  is  a  native  of  Tasmania, 
attaining  a  height  of  20  to  25  feet,  with  a  girth  of  3  feet.  In 
England  it  is  often  seen  in  greenhouses  as  a  shrub,  being  cultivated 
for  the  musky  odour  of  its  leaves. 


Vol.  I.,  p.  19. 

Guarea  grandijlora,  Musk-WOOd,  called  also  "Alligator 
wood,"  and  by  the  French,  in  French  Guiana,  "  Bois-rouge."  The 
genus  Giiarca  belongs  to  the  Natural  Order  Melliacea'.  The 
flowers  of  this  genus  are  in  axillary  clusters,  with  the  stamens 
united  in  a  cylindrical  or  somewhat  prismatic  tube,  the  free 
margin  of  which  is  entire  or  slightly  waved,  the  anthers  being 
enclosed  within  it.  The  ovary  is  4-celled,  placed  on  a  stalk-like 
disc,  and  the  capsule  is  4-valved,  with  4  or  8  seeds.  The  specific 
characters  of  G,  (jrandiflora  are:  leaves  large,  leaflets  many,  in 
pairs,   8    to   9    inches   long,    ovate-oblong,  feather-nerved,  very 

*  Cav.  Diss.,  iii.,  t.  62,  f.  2.     Kumpli.  Amb.,  iv.,  p.  38,  t.  15.     Rheede 
MaL,  ii.,  p.  71,  t.  38. 
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prdiiiiticnl  iinrves  l>eneath.  Riicemes  elongated  ;  petals  silky  m 
the  outside,  4  or  5  inches  long ;  tube  of  stameus  entire,  not  Uxicbel 
at  the  apex  :  fruit  roundish,  Plumier,  Plnntaruni  Americaiiuin, 
L  147,  f.  2 :  D.  C.  Prod.,  i,  p.  624.  Syn.  Metui  ffuara.  .Jacqnin. 
Stirpiuiu  Aniericanum,  p.  126,  t.  176,  f,  37,  Lin.  Spec,  ofil.  This 
tree  is  a  native  of  French  Guiana  and  the  Caribbee  Islnntls.  when 
it  attains  a  height  of  30  feet.  All  parts  of  th"  tree,  especially  tbt 
hark,  smell  strongly  nf  musk.  The  wood  is  fiiH  of  a  bitter,  resinous 
substance,  which  renders  it  unlit  f<ir  making  into  the  staves  of 
rum  hogsheads,  being  observetl  to  commnnieate  both  its  smell  and 
taste  to  all  spirituous  liquors.  Other  species  of  thi.s  genns  an 
more  or  less  musk-sceuted,  such  as  G.  Stvartzii  (I),  C,  Trodr.,  i, 
p.  624).  Syn.  i(7uf/tfrui,  Browne, Civil  ami  Natural  Ilist-of -lamaieii 
p.  369 ;  Sloane,  Hist,  of  Voyage  to  Madeira,  BarlNidoes,  Ac.  ii, 
t.  170,  f.  1 ;  G.  trichiiioidts,  Swartz.,  OI)ser\ati(nis  Botanici»,  146. 
Ttiis  is  a  tree  of  20  feet  in  height,  and  is  also  a  native  uf  the 
Caribbcf  Islands. 


Vol.  I.,  rr.  13  and  374. 

Ambergris.  An  opinion  has  !«eu  expressed  by  Heanregnrd* 
that  ambergris  may  be  considered  as  an  amber-coloured  calculus, 
containing  a  proportion  of  a  black  pigment  and  some  esere- 
mentitioiis  matters.  "Pieces  extracted  from  the  intestines  of  the 
Sperm  Whale  appear  to  be  formed  by  an  aggregation  of  acicuUr 
crj'stals  arranged  in  different  positions.  If  examiaed  under  the 
microscope  with  the  aid  of  polarised  light,  these  crystals  are 
readily  dill'erentiated  from  the  surrounding  moss  by  the  briUiant 
colours  displayed  on  revolving  the  prism,"  and  it  is  suggested  thut 
the  peculiarities  of  structure  disclosed  should  be  utilised  for  the 
rapid  iiivestigiilion  of  wimples  suspected  to  be  adulterated.  ^m 


Vol.  I.,  P.  18. 

Sumbul.      De8(^ribing  the  starches  in  various  mot  drags, 
E.  !i.  Eastinf  states: — "The  starch  grains  of  sumbul  are  smooth. 

*  Joarn.  de  Plmrm.,  xxvi.,  p.  346. 

t  Apotlrecurj-,  Dec.,  1802.  
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oblong,  round,  or  somewhat  irregular,  and  often  double.  The 
hilum  is  central  or  sub-central,  not  unfrequently  fissured  with  a 
single  straight  fissure  or  with  a  group  of  radiating  ones.  The  one 
or  two  concentric  circular  lines  about  the  hilum  are  usually 
unrecognisable  until  a  swelling  reagent  is  employed. 


Vol.  I.,  p.  328. 

Santal-wood  oil,  estimation  of.  An  examination  has  been 
made  by  Cripps*  of  several  samples  of  santal-wood  oil  and  cedar- 
wood  oil.  A  table  of  colour-reactions  is  given,  the  most  important 
of  which  are  those  with  nitric  acid,  and  hydrochloric  acid  and 
chloroform,  the  former  giving  a  green  tint  with  cedar-wood  oil  and 
the  latter,  a  pink  coloration  in  the  acid  layer,  which  are  not 
produced  by  the  diflTerent  kinds  of  santal-wood  oil. 


KHO 

ROTATION 

REQUIRED 

NO. 

ORIGIN. 

SP.  GR. 

200  M.M. 

SPIKIT  TEST. 

FOR 
SAPONI- 
FICATION. 

1 

"  English,"  believed 

to  be  pure 

976-5 

-37°40' 

No  turbidity 

0-44% 

2 

Ditto        

975-9 

» 

0-80  „ 

3 

Ditto         

978-4 

»> 

4 

Macassar 

972-0 

_47o 

8-0  c.c. 

0-63  „ 

5 

Eeputed  "  English," 

17  years  old     ... 

963-0 

+  20<» 

5*7  c.c. 

2-17  „ 

6 

West  Indian 

967-5 

+53«» 

84  C.C. 

0-42  „ 

7 

West  Australian  . . . 

952-0 

+8°50' 

150  C.C. 

0-79  „ 

8 

Ditto,  from  another 

dealer 

967-0 

+  5<>10' 

305  C.C. 

9 

Cedar- wood  oil     ... 

9500 

+  15°20' 

0-25  C.C. 

1-89  „ 

10 

Ditto,  from  another 

dealer 

945-4 

+50IO' 

0-40  C.C. 

0-98  „ 

11 

Ditto,  ditto 

967-4 

+  I904O' 

0*65  c.c 

3-61  „ 

12 

Ditto,  ditto 

9700 

-8050' 

2-20  C.C. 

105  „ 

*  Pharm.  Jonrn.  [3],  xxiiL,  p.  461,  Dec.,  1892. 
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"  The  Eii^HhIi  distilled  oil  from  Ea^t  Indian  Santal-urood 
dissolves  readily  in  a  mixture  of  4  fluid  parts  of  rectified  sjiiritwili 
one  of  distilled  water,  but  the  Macassar  oil  refjuircs  a  lant 
pi'oportion  of  this  mixture ;  this  latter,  however,  forms  a  ci«i 
Bohitiou  with  five  times  ita  volimie  of  a  mixture  of  rectified  spiift 
5  fluid  parts,  distilled  water  1  fluid  part." 

Cripps  states  that  the  spiiit  tust  is  applied  as  described  in  a  fanner 
note  on  Oil  ui  Rosemary*,  i.f,,  Hager's  method.f  which  is  applied  lo 
essential  oils  aa  follows:—"  One  volume  of  the  oil  is  dissolved  in 
two  volumes  of  absolute  alcohol  (sp.  gr.  0'799).  Dilute  alcohol  o/qi 
gr.  0889  is  gradually  added  from  a  burette  until  the  liquid  remuia 
opalescent  for  one  minute  after  a^tation.  In  many  instances  tJn 
addition  of  another  drop  of  dilute  alcohol  is  sutficient  to  render  Gbe 
opalescent  mixtum  milky  white.  If  the  liquid  be  turbid,  butstS 
translucent,  a  further  addition  of  the  diluted  alcohol  should  In 
made,  until  the  liquid  is  barely  translucent,  and  this  point  is  takes 
as  the  end  of  the  reaction.  It  is  very  necessary  to  adhere  rigidly 
to  a  certain  temperature  for  carrying  out  this  test,  a  difTerenee  of 
2°  C.  making  a  perceptible  difference  in  the  numljer  of  c,  c.  of  dilute 
alcohol  required." 

With  a  view  to  detect  the  presence  of  cedar  oil,  alwi  of  castor 
oil  in  santal-wood  oil,  the  following  trials  of  the  spirit  test  wen 
made  :— 

"  SaTital  wood  N"©.  1  in  the  preceding  table  with  12  per  cent,  of 
the  cedar-wood  oil  No.  12  showed  no  appreciable  difference  from 
the  pure  oil.  The  addition  to  No.  1  of  14  per  cent,  of  No.  13 
required  14o  e.  c,  weak  spirit ;  18  per  cent,  required  IIS  c  c  and 
41  per  cent,  required  50  e.  c, 

"  Santal-wood  No.  1  with  5  per  cent,  of  castor  oil  reqidred  12'5 
c.  c.  of  the  same." 

"  These  results  show  that  by  this  spirit  test  5  per  cent,  of  castor 
oil  or  14  per  cent,  of  the  most  soluble  cedar  oil  can  ho  detected  in 
English  distilled  oil  of  East  Indian  santal-wood;  had  one  of  the 
less  soluble  samples  been  used,  a  smaller  proportion  would  hare 
been  rendered  evident.  I  find  in  fact  that  10  per  cent,  of  sauiplo 
No.  11  can  be  detected." 

"  The  saponification  test  is  carried  out  as  follows : — About  5 


■  Phami.  Joum.  [3],  xxi.,  i'.  93 
t  Allen's  Coiumercial  organic  n 
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■grammes  of  the  sample  is  accurately  weighed  intu  an  Erienuieyer 

p    flask,  10  c.c.  uf  an  approximately  semi-noriaal  alcoholic  solution  of 

I     caustic   potasii   udJed,   and   the    whole   boiled    under  a    return 

J    condenser   for   half-an-hour.     Side    by   side    with    this    another 

pxperimeut  is  conducted  aa  a  blank,  using  oidy  the  potash  solution. 

A^fter  the  boiling,  the  remaining  alkali  is  determined  hy  titration 

with   ilecinoriiia!    hydrochloric  acid,  using   phenol-phthalein    as 

indicator,  the  JiPfei'euce  between  the  amount  required  in  the  two 

experimeuta  being  due  to  the  alkali  combined  with  the  oil. 

"Sample  No.  1,  to  which  5-2  per  cent,  of  castor  oil  had  been 
added,  required  for  saponification  i'45  per  cent,  of  potassic  hydrate, 
indicating  dS  per  cent,  of  adulterant,  if  we  take  18  per  cent,  as 
the  percentage  re(]uired  for  castor  oil.  For  the  application  of  this 
test  1  should  suggest  that  the  amount  of  K  H  0  required  in  excess 
I  of  '10  per  cent  should  be  ranltiplied  by  5-5  to  obtain  the  approxi- 
mate amount  of  fatty  oil,  thus  allowing  a  fair  margin  for  somewhat 
abnormal  samples  of  santal-woiid  oil." 

In  conclusion,  Mr.  Cripps  suggests  that  the  official  description 
of  the  characters  and  tests  of  sautal-wood  oil  should  be  modified 
follows : — "  Thick  in  consistence,  pale  yellow  or  nearly 
colourless,  possesaing  a  strongly  aromatic  odour,  a  pungent  and 
spicy  flavour  and  a  neutral  or  slightly  acid  reaction.  Its  sp.  gr. 
should  not  be  below  -970.  At  60°  F.  (15'5  C.)  it  forms  a  clear,  or 
at  moat  a  faintly  opalescent  solution  with  five  times  its  volume  of 
a  mixture  of  five  fluid  parts  of  rectified  spirit  with  one  fluid  part 
of  distilled  water.  It  rotates  the  plane  of  polarisation  of  a  ray  of 
polarised  light  strongly  to  the  left.  Two  drops  of  the  oil  added  to 
aix  di-ops  of  nitric  acid,  sp.  gr.  1-5,  on  a  white  tile  should  give  a 
yellow  or  bright  rediiish-brown  coloration,  without  any  green, 
indigo,  or  violet  tint  at  the  edges  during  five  minutes.  For 
complete  saponification  in  alcoholic  solution,  it  requires  not  more 
than  1  per  cent,  of  potassium  hydrate." 

Messrs.  Schimmel  &  Co.  state  that  the  above  Cripps'  solubility 
requirements  for  a  good  quality  oil  are  in  accord  with  their  own 
experience,  as  may  be  seen  from  the  following  table  relating  to 
a  few  samples  of  theii-  own  distillation*  and  addf  that  "Cripps* 
test  is  capable  of  being  made  stjmewhat  more  stringent  by  using 

•  Beiiclit,  April,  1893. 
t  ll)iil.,  October,  1893. 
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70  per  cent,  instead  of  75  per  cent,  alcohol,  at  a  temperature  d 
20*^  C.  instead  of  15^-5  C,  and  in  the  same  proportion,  viz.,  1  to 
5  parts  by  volume.  West  Indian  santal-wood  oil  under  similr 
conditions  only  gives  an  opaque  solution  with  50  to  70  pam 
of  alcohol.  Cedar-wood  oil  is  not  even  soluble  in  100  partes  of  70 
per  cent,  alcohol,  but  it  gives  a  clear  solution  with  10  volume 
of  90  per  cent,  alcohol.  (We  have  never  met  with  a  lower  sp.  gr. 
than  0*975  in  the  course  of  many  years*  practice.  That  figure 
may  therefore  be  taken  as  the  lowest  permissible  sp.  gr.  or 
normal   santal-wood  oil)." 


1 

SP.  GR.ATl5^C.  1 

1 

OPTICAL   HOTATIOS 
100   M.M. 

East  Indian  Santal-wood  oil 

1 

0-979 

-  IS^SO' 

ft                    >»               •  •  • 

0-976         1 

-  17°20' 

»                    »               •  •  • 

0-976         ! 

-  18°40' 

West  Indian         „ 

0-967 

»                     >»                •  • • 

0-963 

i>                                      it                            ••• 

0-966 

»                                      >»                            •  •  • 

0-965         1 

+  26°10' 

»                                      »                             •  •  • 

0-965 

+  26-' 

Virginia  Cedar-wood  oil 

, 

(Jicniperus   Virginiana)   . . . 

0-949 

J^lttO  ...          ...           «..          ... 

0-946 

-  36O40- 

Ditto  ... 

0-947 

-  38°22' 

Ditto  ... 

0-948 

-  34<'28' 

The  higlier  sp.  gr.  of  Indian  distilled  oil  of  sautal  is  accounted 
for  by  Michael  Conroy,*  by  the  fact  that  in  India  the  pi*ocess  of 
distillation  adopted  exposes  the  charge  to  the  action  of  heat  and 
water  for  the  prolonged  period  of  10  days  and  nights.  In  pn^'f 
of  this  explanation  he  placed  one  pint  of  English  distilled  oil  of 
known  density  (0*975)  in  a  jar  with  about  5  gallons  of  watvr,  and 
kept  the  whole  at  a  temperature  of  about  120^  F.  for  10  days  aud 
nights.  The  oil  increased  in  viscosity,  became  darker  in  colour, 
and  the  sp.  gr.  increased  from  0*975  to  0*989.  The  loss  of  oil  in 
the  experiment  was  half  an  ounce. 


♦  Proc.  Brit.  Pharm.  Conf.,  15th  August,  1893. 
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The  quantity  of  santal-wood  which  will  be  placed  in  auction 
this  year  is  estimated  at  from  2,000  to  2,250  tons, — this  being  a 
comparatively  small  quantity,  the  prices  are  expected  to  be  high. 
The  first  auctions  are  held  in  the  districts  of  Shimoga,  Kadur  and 
Hassan.  Buyers  are  able  to  be  present  at  these  and  yet  to  reach 
Mysore  and  Bengalore  (where  the  chief  sales  are  held),  in  good 
time.  The  chief  storage  places,  called  "  Kothis  "  in  first-named 
districts,  are  Hunsur,  Seringapatam,  Hassan,  Chikmangalore, 
Jirthahalli,  Shimoga  and  Shikapore.  The  total  amount  realized  by 
these  sales  in  1890  was  882,031  Rs.  The  whole  of  the  business  is 
in  the  hands  of  Mohammedan  Seits,  who  attend  the  auctions  either 
on  their  own  account  or  as  agents  of  Bombay  houses. 


Vol.  I.,  p.  372. 

Rosemary  oil.  As  doubts  still  appear  to  exist  relative  to  the 
physical  and  chemical  properties  of  this  oil,  it  may  be  well  to 
repeat  more  fully  the  results  of  the  investigations  made  by 
Mr.  Cripps  and  referred  to  at  p.  372  of  Vol.  I.*  The  samples 
examined  by  him  were  as  follows  : — 

No.  1. — A  sample  of  oil  distilled  by  myself  in  1888  from 
fresh  leaves  and  green  shoots  of  my  own  plants  grown 
in  the  South  of  England  on  a  light,  loamy  soil  over 
chalk,  t 

No.  2. — A  similar  sample  distilled  in  1890  from  plants  of  that 
year.  Both  being  supplied  to  Mr.  Cripps  in  a  state  of 
absolute  purity. 

No.  3. — Received  from  Mitcham  as  "  English  oil,"  1890. 

No.  4. — Stated  to  be  "  a  very  fine  Foreign  oil." 

Before  subjecting  the  oils  to  chemical  tests,  they  were 
thoroughly  dried  by  prolonged  contact  with  chloride  of  calcium 
and  finally  filtered. 

Physical  characters.  Colour,  Nos.  1  and  2  are  both  nearly 
colourless,  having  a  faint  yellowish  tint.  No.  3  is  of  a  more 
pronounced  yellow,  while  No.  4  is  even  more  coloured. 

Odour,    "  It  is  almost    impossible  to  describe    the  odour  of 


*  Pharm.  Journ.  [3],  xxL,  p.  937. 

t  As  described  in  Pharm.  Journ.  [3],  xx.,  p.  937. 
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essential  oils  with  any  degree  of  precision;  all  the  English  sample 
possess  an  odour  distinct  from  that  of  the  foreign,  a  difference 
which  is  readily  noticed  by  the  most  casual  observer ;  the  sampk 
of  foreif]jn  oil  of  rosemary  is  "  softer,"  but  also  of  far  less  "power' 
and  less  suggestive  of  lavender.  The  sample  Xo.  3  differs 
somewhat  from  Nos.  1  and  2,  having  more  the  character  d 
No.  4. 

Specific  gramty: — No.  1  0*911 

2  0-924 

3  0-901 

4  0-8835 


The  sp.  gr.  of  foreign  oil,  as  described  by  various  observers,  varies 
from  0-881  to  0-907. 

Rotation.  Only  samples  1  and  4  were  examined,  the  quantitv 
at  disposal  being  insutticient  in  other  cases : — 

No.  1     —9^35' 

„    4 —33^* 

Soluhility  in  Spirit.  The  method  adopted  in  applying  this  test 
was  the  same  as  described  in  testing  Santal  wood  oil  (see  alxwe). 
The  temperature  of  the  room  was  16^-17^  C.  The  followiog 
results  were  obtained,  using  1  c.  c.  of  oil  and  2  c.  c.  ab!k>hite 
alcohol : — 

No.  of  sample.  C.  c.  diluted  alcohol  required. 

1       Infinite 

2       Infinite,  slightly  opalescent  with 

8*5  c.  c. 

3       265  c.  c. 

4       0-8  c.c. 

No.  1,  3  pts.  +  No.  4,  1  pt....  4-2  c.  c. 

No.  1,  2  pts.  +  No.  4.  2  pts....  2*2  c.  c. 

No.  1,  1  pt. +  No.  4,  3  pts.  ..  I'l  c.c. 

*  The  rotation  of  forei;:^n  oils  of  Rosemary  varies  jjjreatly,  but  it  i^ 
considered  that  in  a  state  of  purity  they  should  he  «lextrogyre.  The  tabulatal 
observations  of  various  investij^ators  omit  to  state  whether  the  oils  ihey 
examined  were  distilled  from  the  ;;reen  or  the  dried  ]»lant,  also  whether  the 
woody  stems  were  used  or  not,  conditions  which  doubtless  very  much  affect  the 
result.  It  is  known  that  the  plant  is  sometimes  distilled  in  the  fresh  state 
and  sometimes  in  the  dry — as  in  the  island  of  Lesina,  where  it  is  drie«l  for  a 
week  or  two  in  the  sun.     S. 
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lo.  1  was  exftinined  when  about  6  months  old  and  again  about  9 
noDlhs  after,  with  the  same  result.* 

Chemical  CHAKACTKHS.    Freedom  from  Pelroleum,  Ecsin,  and  other 

1-vdatiic  suhstancts.~~\  c.  c.  of  each  Ktrnple  was  evaporated  in  a 
latin um  basin  on  a  water-bath.  Neither  sample  left  any 
teighable  residue,  only  just  sufficient  to  render  the  dish  slightly 
iticky. 

Freedom,  frovi  alcohol.  To  each  satupie  a  fragment  of  magenta 
iros  added  (before  the  addition  of  chloride  of  calcium).  Samples 
\,  and  4  remained  free  from  pink  coloration.  Noa.  2  aud  ;!  were 
rery  faintly  coloured,  but  not  more  so  than  would  be  due  to  the 
race  of  moisture  present. 

Beaetion  with  Nitric  acid.  Two  drops  of  the  oil  are  added  to  6 
Irops  of  nitric  acid  (ep.  gr.  To).     With  each  sample  the  following 

iction  occurred  : — A  bright  orange-brown  colour,  then  brisk 
ffervescenpe,  becoming  at  the  same  time  paler  in  tint ;  No.  4 

leted  much  more  violently  than  Nos.  1  and  2  and  hissed  slightly. 
So.  3.  liein^  intermediate.'  Dragendorff  says,  "  Red,  then  brown, 
LO  hissing." 

Reaction  with  Sulphuric  ucitl.  Two  drops  of  the  oil  with  4 
Irops  of  sulphuric  acid  (sp.  gr.  1'843)  in  each  case  assumed  a  pale 
ige-brown  colour,  becoming  darker  and  redder  by  standing. 
Dragendorff  says,  "  brown,  then  red-brown." 

Rcaetion  with  HydrocMoric  acid.  This  and  the  two  following 
teats  are  taken  from  a  paper  by  ("harles  Noel  which  appeared  iu 
L'Union  Pharmaceutique,  18Sfi-18S7.  They  are  modifications  of 
■teats  originally  proposed  by  Dragendorff.f  Five  drops  of  oil  are 
mixed  with  1  c.  c.  of  hydrochloric  acid  {sp.  gr.  1-16)  aud  heated  to 
ebullition ;  4  c.  e.  of  thloroforni  are  added,  the  whole  agitated,  and 
then  allowed  to  stand,  the  colour  of  the  two  layers  of  liquid  being 
observed.  With  each  of  these  oils  the  liquids  remained  almost 
colourless,  the  acid  layer  being  faintly  yellowish. 

*  Sclilniniel  oays  (Bericlit,  April,  1891),  forei;;n  Kwwmary  oil  disaiilves  nt  a 
tenipemlure  of  20°  C.  in  i  Ui  IJ  parts  of  90  per  pent,  alcohol,  fnrmin^  a  clear 
•olnlioD.  Further,  on  the  ndilition  of  a  Inrger  qiianlity  of  the  aauie  Alcohol  the 
•olation  reniniiia  cle.tr.  Oil  mliilternteJ  wilh  Aniericnn  turpentine  will  be 
dextrogf  re,  hut  this  Bophisticittion  will  i>e  rewllly  recogniaeil  hy  the  anomalous 
■pecific  gravity  ami  the  difBcult  solubility  in  90  per  cent,  alcohol. 
I  t  "  Btatliea  npoD  Ementiol  oils,"  Phami.  Joum.  [3],  vL,  p.  tISl. 
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Reaction  loith  Bivminated  chloroform  .To  2  drops  of  the  o] 
contained  in  a  dry  test-tube,  a  solution  of  bromine  in  chlorofonn 
(about  5  per  cent.)  is  gradually  added,  until  a  faint  yellow  colon- 
tion  is  produced ;  the  mixture  is  then  set  aside  for  several  1u>ur. 
No  distinct  coloration  is  produced  at  once,  but  after  stan<iing  ^m-. 
hours,  each  sample  assumed  a  more  or  less  greenish-blae  hu«. 
This  was  most  marked  in  No.  3  and  least  in  No.  2.  No.  1  rather 
more  deeply  tinted  than  No.  4. 

Reaction  with  ferric  chloride.  Four  drops  of  the  oil  are  added 
to  4  drops  of  solution  of  feriic  chloride  (Fr.  Codex :  26  per  cenL 
Fcj  Cl^,  free  from  nitric  acid)  and  10  drops  of  sulphuric  acid  (sfi 
gr.  1*843)  added.  After  30  seconds  5  c.  c.  of  carbon  disulphide  are 
added,  agitated,  and  the  disulphide  poured  off  into  a  whit«  dish- 
In  each  case  the  liquid  was  deeply  coloured  of  a  purplish-rose  tint, 
which  changed  to  dull- violet  after  several  hours. 

Reaction  itnth  powdered  iodiiu.  Applied  in  the  usual  way, 
scarcely  any  action  took  place  with  any  of  the  samples. 

Phellandrene  test.*  This  was  applied  only  to  Nos.  1  and  4, 
which  gave  negative  resiUts. 

Action  of  Bromine.  If  Bromine  be  added  drop  by  drop  lo 
Cineol,  it  is  at  first  decolorised,  but  afterwards  a  red  crystiilline 
compound  is  produced.  This,  when  kept  in  closed  vessels, 
gradually  runs  to  a  lic^uid  and  finally  deposits  white  crystals  \vhich 
melt  at  12r)'^*5  C.  These  consist  of  cinene  tctrabromide. 
Wallachf  states  that  ciueol  is  present  in  oil  of  rosemary  amongst 
other  oils,  which  statement  I  can  confirm,  as  I  obtained  abundance 
of  cinene  tetrabromide  by  treating  English  oil  (No.  1)  in  the 
manner  described. 

Iodine  absorption.  I  am  of  opinion  that  except  in  a  few  s^MKial 
cases,  this  test  is  of  no  value  for  essential  oils,  although  very 
valuable  for  fixed  oils  and  fats.  In  the  case  of  rosemary,  I  have 
applied  it  only  to  sample  No.  1,  with  which  it  did  not  give 
concordant  results ;  consequently,  I  did  not  follow  it  up  with  the 
other  samples.  I  append  my  results  with  those  already  published 
by  others : — 

*  For  the  detection  of  Phellandrene,  see  p.  187  in  article  •*  ElemL" 
t  Wallach,  in  Pharra.  Journ.  [3],  xviii.  p.  481. 
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Bromiw  absorption.  I  grently  prefer  this  to  the  last  test  for 
joeemary ;  in  luy  Iianda  it  has  given  more  concordant  results,  and 
2ie  sliort  time  of  digestion  (fifteen  minutes)  ia  a  decided  advantage. 
[n  earrj'iiig  it  out  I  follow  Alleu^  as  employed  for  shale  and 
)etroleum  oils.  "An  approxinialely  decinormal  solution  of 
aade  by  dissolving  2  c.  C-  of  bromine  in  750  c.  c.  of 
recently  distilled  carljon  diaulphido.  This  solution  is  rendered 
j)erfectly  anhydrous  by  the  addition  of  some  lumps  of  dry  calcium 
Chloride.  An  accurately  weighed  quantity  of  the  dry  oil,  weighing 
between  "2  and  "4  gram.,  or  a  measure  of  a  solution  in  carbon 
difiulphide,  containing  a  known  weight  of  the  oil,  is  placed  in  a 
perfectly  dry  stoppered  flask  ;  the  solution  diluted  toabout  25  c.  c. 
{I  use  10  c.  c.)  with  dry  carbon  Jisulphide,  and  then  25  c.  c.  of  the 
bromine  solution  added.  The  flask  is  then  closed  and  the  contents 
agitated.  It  the  liquid  is  distinctly  red,  sufficient  bromine  has  been 
added,  but  should  it  be  nearly  or  quite  decolorised,  a  further 
addition  of  bromine  should  be  made  without  delay.  The  flask  is 
then  at  once  placed  in  thu  dark  and  kept  there  for  exactly  fifteen 
minutes,  when  an  excess  of  aqueous  solution  of  iodide  of  iHitasaium 
is  poured  in,  the  whole  agitated,  the  flask  removed  to  a  light  place 
and  the  solution  titrated  with  decinormal  solution  of  sodium  thio- 
Bulphate."  Violent  agitation  is  newssary  towards  the  end  of  the 
titration,  as  the  iodine  remains  dissolved  in  the  carbon  disulphide. 
Twenty-tive  c  c.  of  the  bromine  solution  is  treated  exactly 
aimilarly  in  another  dry  flask ;  when  the  difference  between  the 
volume  of  standartl  thio-sulpliate  required  in  the  two  titrations 
indicates  the  amount  of  thio-sulphate  corrosixinding  to  the  bromine 

'  I'h&rm.  Journ.  [3],  xix..  p.  823. 

+  Chem.  News.,  1887,  p.  175. 

t  Comtnercinl  Organic  Analysis,  p,  331. 
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absorbed  by  the  oil.  One  e.  c.  of  decinoniial  thio-sulphate  i; 
equivalent  to  0008  grm.  of  bromine.  It  is  absolutely  necessair 
not  to  expose  the  mixed  bromine  solution  and  essential  oil  ly  tb 
action  of  daylight,  but  gaslight  has  no  sensible  eftect.  The  time 
15  minutes,  must  be  adhered  to,  or  secondar}^  reactions  ccira:. 
vitiating  the  result.  Finally,  the  temperature  should  be  as  neiir  to 
15^*5  C.  as  possible, and  should  on  no  account  be  above  17^'oC.ot 
below  15^-0  C. 

Working  in  this  way  my  results  are  as  follows  : — 

No.  1  . . .         ...         ...         ...         ...     70*9  j>er  cent 

Ditto  about  9  months  later  ...         ...     658 

.1^  O.    ^...  ...  ...  ...  •••         (v/O 

^^  V/«      %J      •••  •••  •••  •••  •••  C^C?  ^u 

No.  4  ...         ...         ...         ...         ...   1080 


Finally,  I  draw  attention  to  the  following  points : — 

Sample  No.  3  does  not  appear  to  be  wholly  English  oil. 

Generally  speaking,  the  sp.  gr.  of  English  oil  is  higher  than 
that  of  the  foreign. 

English  oil  is  more  soluble  in  spirit  than  foreign. 

The  colour  reactions  of  the  oils  are  similar,  althou^^h  scarcely 
identical,  but  of  little  value  for  distinguishing  the  oils. 

The  bromine  absor})tion  of  English  oil  is  much  lower  iliuu 
that  of  the  foreign. 


Vol.  L,  r.  224. 

Cloves.  A  recent  Consular  report*  supplies  the  following 
useful  information  on  the  Clove  cultivation  in  Zanzil)ar  (the  uio^^t 
important  cultivation  of  that  island)  : — 

"  The  clove  tree  (a  native  of  the  ^loluccas)  was  intnxluced  into 
Mauritius  in  1770  by  the  French,  and  at  the  end  of  the  ceuturr 
an  Arab  accompanied  a  French  otticer  from  Zanzibir  to  Ikmrlx^n 
and  obtained  permission  to  take  back  a  small  quantity  of  seeds 
and  plants  with  him.  This  was  the  connnencement  of  the  cluve 
cultivation  in  Zanzil»ar,  the  Arab  making  the  first  plantation  at 

♦  No.  2f56,  1892. 
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Mitoni,  on  the  road  to  Chueni,  and  the  cultivation  rapidly  spread. 
The  different  methods  by  which  this  cultivation  is  now  carried  on 
are  evidently  borrowed  from  the  French,  and  the  Swahili  word 
for  clove  '  garafa/  is  probably  a  corruption  of  the  French  word, 
'  Giroflier.'  " 

It  is  grown  wherever  the  soil  is  suitable,  from  the  large  and 
extensive  plantations  belonging  to  the  Sultan  and  his  family  to  the 
few  trees  owned  by  the  more  humble  cultivator. 

The  soil  most  suitable  for  clove  cultivation  is  a  dark  loam, 
having  underneath  a  layer  of  dusky  yellow  earth  intermixed  with 
gravel,  also  a  yellowish  or  reddish  stiff*  clay ;  and  these  typical 
soils  are  found  on  the  island.  Certainly  the  clove  tree  requires 
clay,  and  I  observed  there  was  always  a  marked  difference  in 
Appearance  between  trees  growing  in  a  clay  soil — red  for 
preference — and  those  found  on  a  lighter  ground ;  and  the  finest 
trees  were  always  either  growing  on  a  red  clay  or  else  a  stiff*  dark 
red  to  darker  chocolate  soil. 

In  establishing  a  plantation,  the  seeds  are  first  soaked  in  water 
for  three  days,  and  when  germination  has  set  in  they  are  planted 
out  6  inches  apart,  with  the  bud  end  above  ground,  into  shaded 
beds, — the  usual  practice  being  to  put  down  two  seeds  together  in 
case  of  failure.  If  a  large  numl)er  of  plants  are  to  be  grown,  the 
seeds  are  only  put  down  3  inches  to  4  inches  apart.  Beds  are 
about  6  feet  wide  and  of  any  length.  They  are  shaded  by  a  flat 
framework  of  sticks,  over  which  is  placed  a  layer  of  either  dry 
grass  or  cocoanut  leaves  ;  the  height  of  this  framework  is  about 
3  feet  to  3J  feet :  there  is  no  regular  rule  for  this,  the  important 
point  being  to  keep  the  beds  constantly  damp.  The  slaves  in 
charge  go  over  the  nursery  beds  morning  and  evening,  watering 
wherever  the  surface  has  become  dry,  the  practice  being  to  sprinkle 
water  with  the  hand  from  the  water  jar.  This  is  done  as  long  as 
the  seedling  has  not  thoroughly  developed.  When  the  plants  are 
above  ground,  it  is  done  every  other  day ;  when  6  inches  high, 
once  a  week  or  ten  days.  The  plants  are  kept  on  an  average  from 
9  months  to  a  year  in  shaded  beds.  When  the  plants  are  about 
6  inches  high  they  are  by  degrees  hardened  by  the  thatch  of  the 
framework  being  gradually  removed,  and  they  are  then  left  in  the 
open  bed,  freely  exposed  to  sunshine  for  the  space  of  one  month  or 
two  months  before  planting  out. 
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Special  care  is  tuken  Id  plantiug  out.  The  vartU  rmnd  & 
plant  JB  loDseneil  liy  u  p^-uliar  triangular-shaped  spade  vai 
especially  oil  clove  planUitions,  ami  called  "  moa«,"  and  in  nieii 
ZanitilMir,  as  well  aa  the  onliiiary  native  "jembe"or  hoe  lit 
plant  is  tlien  curefiilly  lifted  out  by  the  haud  with  us  tnucli  eud 
adhering  to  the  roots  as  poEsihle.  and  placed  upon  two  Miipecf 
bauarui  fihre  previitualy  placed  crosswise  upou  the  griiuiid.  (Evt 
strip  of  fibre  is  about .'!  inches  to  4  inches  wide,  by  14  feet  t»i  ! 
feet  in  leii;j;th).  The  four  ends  are  then  taken  np,  wrapped  rooad 
the  plant  and  firmly  tied  together.  The  plant  ib  then  rarriei!  n 
ita  destination,  the  strips  of  libra  effectually  keeping  the  eanb  ii 
position.  lietore  planting,  the  pieces  of  fibre  passing  beiieaili  ut 
cut  at  each  corner,  and  tlie  plant  finally  pltwed  in  the  hok 
prepared  for  it  and  the  earth  Leaped  round ;  the  four  ends  of  t)v 
fibre  left  at  the  3i<le8  are  then  remo\ed  one  by  one,  the  button 
portions  being  cut  through,  enabling  this  to  be  done  with  ease. 

If  the  weather  be  hot,  or  in  the  event  of  drought,  the  yotug 
plant  is  watered  in  the  evening  daily,  and  watering  is  oontion«d  it 
required  until  the  plant  attains  the  height  of  18  inches,  or  rougUj 
speaking,  during  the  space  of  one  year.  The  young  plants  are  not 
shaded  in  any  way  after  planting.  There  appears  to  be  grot 
mortality  among  young  plants  and  a  good  deal  of  supplying  it 
required  ;  a  nurseiy  being  deemed  indispensable  for  five  yearsafur 
a  plantation  is  first  opened  up.  (Probably  were  the  planu  ahadtd 
until  established,  their  level  raised  and  less  frequently  wat«i«*l 
and  better  hai'dened  off  E>efore  plajiting  out,  this  eiceaiTe 
mortality  would  be  checked).  No  ground  or  other  cultivation  ia 
permitted  amongst  tlie  cloves,  but  slaves  everywhere  npitau  fnt 
to  cultivate  their  own  plots  and  gardens  amongst  the  trees,  sod  I 
also  observed  cassava  gi-owing  in  a  clearing  of  young  clov«  treei, 
The  general  run  of  small  "  shambas  "  consists  of  cloves,  cocoauitK 
mangoes  and  other  fruit  trees,  all  planteil  indiscriminately  sod 
close  togetlier.  Xo  pruning  whatever  appears  to  l>e  done  and  no 
manuring  either,  apart  from  fallen  leaves,  and  this  in  the  more 
favoured  localities  where  the  rows  of  clove  trees  shade  the  groutid 
must  add  greatly  to  the  fertility  of  tlie  soil,  the  accumulation  ti 
leaves  being  considerable  and  the  flat  uature  of  the  ground 
preventing  wash. 

Tliere  are  now  some  trees  growing  on  the  island  which  are  «iJ 
to  lie  nearly  90  years  of  age.  but  the  average  length  of  life  of  llw 
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''  clove  tree  in  Zanzibar  appears  to  be  from  60  to  70  years  (on  the 
-  authority  of  Mahomed-bin-Saif  Drumiki,  an  elderly  Arab  of  much 
experience,  who  has  been  for  over  20  years  in  charge  of  the 
'  Sultan's  plantation  at  Indo).  Such  terrible  devastation  resulted 
from  the  great  hurricane  of  1872,  when  nearly  all  the  clove 
plantations  on  the  island  were  destroyed,  that  the  average  age  of 
the  trees  now  growing  may  be  put  down  as  below  20  years,  and 
the  age  of  the  trees  in  the  Sultan's  plantation,  the  largest  in  the 
island,  is  from  IG  to  17  years. 

"The  appearance  of  the  clove  plantations  is,  as  a  rule,  most, 
healtliy  and  luxuriant,  the  height  of  the  more  matured  trees 
averaging  fully  40  feet,  and  the  branches  of  the  two  rows  often 
completely  shading  the  ground.  Clove  trees  generally  have  forked 
stems,  and  often  as  many  as  three  and  four,  and  a  single-boled  tree 
is  the  exception. 

"  So  far  as  I  have  l)een  able  to  ascertain,  the  clove  tree  is  not 
subject  to  any  fungoid  disease,  and  the  percentage  of  dead,  dying 
and  unhealthy  trees  noticed  by  me  was  very  small.  The  cause 
generally  was  either  a  damp  situation,  or  else  want  of  cultivation, 
and  the  presence  of  grasses,  especially  '  hook,*  called  in  Swahili 
'Pamba  ya  moitu.'  The  clove  tree,  however,  suffers  from  the 
attacks  of  two  enemies — one  a  caterpillar,  which  attacks  the 
foliage  in  the  dry  weather  and  often  denudes  the  tree  of  its  leaves,, 
but  the  tree  recovers  at  once  as  soon  as  the  rains  set  in.  The 
other  is  the  white  ant,  which  occasionally  attacks  the  roots.  No 
remedial  measures  appear  to  be  taken. 

"  In  good  situations  the  clove  trees  begin  to  yield  in  5  years  from 
planting,  and  in  inferior  soil  in  6  years  to  6  J  years  from  planting, 
Cocoanut  trees  are  generally  planted  at  irregular  distances  between 
the  rows  of  clove  trees,  but  the  reason  for  doing  so  appears  to  be 
quite  forgotten,  the  usual  reply  being  that  '  it  was  the  custom/ 
(Cocoanut  trees  are  usually  planted  here  and  there  amongst  the 
clove  trees  in  Amboyna  and  the  Moluccas,  it  being  believed  that 
the  proximity  of  this  tree  is  beneficial  to  the  clove.  The  French 
most  probably  adopted  the  custom  in  Mauritius  and  Reunion,  and 
it  eventually  found  its  way  to  Zanzibar).  The  picking  of  the  buds 
commences  in  August,  and  lasts  for  four  months.  On  an  average 
each  tree  is  picked  three  times  in  a  season.  The  unexpanded  buds 
on  the  trees  are  at  first  a  pinkish  yellow,  becoming  a  deeper  red  as 
they  mature.    The  stalks  and  buds  are  gathered  at  the  same  time^ 

DD 
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and  thrown  on  to  grass  mats  spread  on  the  ground  ;  the  piife 
of  the  higher  branches  is  done  by  means  of  triangular  bamboi 
ladders.  Other  slaves  pick  off  the  buds  from  the  stalks,  and  thej 
are  then  spread  out  on  mats  to  dry  in  the  direct  sunlight,  and  ait 
taken  in  every  night.  The  drying  is  continued  for  the  space  of  6 
or  7  days,  during  which  time  they  lose  alx)ut  50  per  cent,  of  tbei 
weight ;  thus  1  '  frasila'  (about  35  lbs.)  of  freshly  gathered  cloves 
is  equal  to  J  frasila  dry.  The  colour  desired  in  the  dr}-  clove  L* 
red ;  and  buds  of  this  colour  are  more  valued  than  black. 

"  There  is  a  duty  to  Government  of  25  per  cent. ;  this  is  paid  in 
kind,  and  the  cloves  heaped  in  bulk  in  the  Government  *  godowcs. 
Public  auctions  of  this  are  now  held  by  Government  ever}'  fort- 
night to  allow  open  competition,  and  especially  to  admit  European 
merchants. 

"Zanzibar  cloves  are  very  dry,  differing  much  in  this  respect 
from  the  Pemba  produce,  and  can  be  stored  for  some  time,  kt 
Pembas  are  disposed  of  as  early  as  possible,  as  otherwise  the 
loss  from  *  shortage  '  is  very  great.  The  latter  generally  arrive 
damp,  and  there  is  much  *  shortage  *  when  dried.  A  good  dry 
sample  of  Pemba  cloves  is  smaller  and  blacker  —  blacker  from 
having  contained  much  moisture.  Zanzibar  cloves  are  larger,  the 
red  appearance  of  the  dried  buds  is  unmistakable,  and  they  arv 
well  known  as  '  Zanzibar  red-heads.* 

"  Cloves  are  generally  exported  in  double  mat-bags  (*  niakanda  *) 
in  preference  to  gunnies,  though  there  is  more  shortage — in  fao:. 
the  diflerence  is  marked;  these  mat-bags,  though  double,  apjuirently 
permit  a  greater  amount  of  damp.  The  diflerence  of  shortage 
between  Zanzibar  and  Europe  equals  8  per  cent,  in  the  weight  of 
the  cloves.  The  difTerence  between  Zanzilmr  and  Pembi  cloves  is 
well  recognised  in  Europe,  but  large  shipments  of  both  varieties 
are  also  made  to  Bombay,  where  they  are  very  probably  mixed 
Also  large  shipments  of  clove  stalks  are  made  to  both  Bombay  anvi 
New  York. 

"  The  exports  of  cloves  from  Zanzibar  for  1890-91  are  a5 
below  : — 

1890.  1891. 

Zanzibar  ...   124,929  Frasilas  ...     62,017  Fnisilas(o5  lbs. ea.l 
IVniba 385,981        „         ...320,986 

"  The  average  consumption  of  the  world  is  estimatetl  at 
11,000,000  lbs." 
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Cinnamon.     The  shipments  of  Ceylon  cinnamon  chips  from 
Colomba  and  Galle  in  1892  were  as  follows  : — 


To  the  United  Kingdom  ... 

...     97,829  lbs. 

„  Austria 

•  •  • 

...     12,600    „ 

„  Belgium 

•  •  • 

...     64,344    „ 

„  France... 

•  •  • 

...     32,928    „ 

„  (jlermany 

•  •  • 

...  245,088    „ 

„  Holland 

•  •  • 

...     40,488    „ 

„  Italy    ... 

•  •  • 

...     69,384    „ 

„  India    ... 

•  ■  ■ 

...     41,298    „ 

„  Australia 

•  •  • 

Total 

...     11,196    „ 

...  615,155  lbs. 

as  compared  with 

1891 

•  •  • 

•  •  • 

...  588,264  lbs. 

1890 

•  •  • 

•  •  • 

...  441,447    „ 

1889 

•  •  • 

•  •  • 

...  562,543    „ 

The  export  lists  for  the  first  3  months  of  1893  also  show  large 
figures. 


Vol.  I.,  p.  205. 

Cassia.  From  information  obtained  by  Messrs.  Schimmel  & 
•Co.  direct  from  Messrs.  Melchers  &  Co.,  of  Canton,  it  appears  that 
the  Chinese  oil  of  cassia  is  prepared  in  China  from  the  leaves,  leaf- 
stalks, flower-stalks  of  the  "  cassia-buds,"*  and  young  twigs  of  the 
cassia  shrub,  which  are  by-products  in  stripping  the  bark.f 
Samples  of  the  raw  materials  obtained  from  Canton  have  been 
examined  *  and  reported  upon  as  follows  : — 

a.  "  Cassia  Bud-stalks.  Small,  thin  stalks  about  1  ul  m.  thick 
and  5  m.  m.  long,  possessing  a  strong  and  pure  cinnamon 
taste.  614  kilos  distilled  by  us  yielded  10  kilos  120  gr., 
or  1*64  per  cent  of  a  beautifully  bright  oil  with  excellent 
sweet  taste,  indicating  a  high  percentage  of  aldehyde. 

*  Flores  cassia:  immaturWf  voL  i.,  p.  208. 

t  Ibid.,  p.  207. 

X  Schimmel  &  Co.,  Beiicht,  Oct.,  1892. 
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We  determined  the  sp.  gr.  to  be  1'0463  and  tlie  aWehydl:  I 
content  92  per  cent. 

6.  ''Cassia  leaves.  The  dried,  leather-like  leaves  with  the  slron,' 
petioles  and  small  twigs.  Ou  mastication  of  leaves  and 
petioles  separately,  both  communicateil  a  faint  but  paiv 
taste  of  cinnamon,  whilst  the  twigs  exhibited  strong 
cinnamon  taste. 

*'  In  order  to  obtain  exact  results,  we  caused  a  certain 
quantity  of  the  material  to  be  sorted  into  leaves  and 
stalks.  100  kilos  of  material  yielded  S5  kilos  of  leave* 
and  15  kilos  of  small  twigs.  On  distillation  the  leaves 
yielded  a  beautiful  sweet-smelling  oil  of  sp.  gr.  lOr^ti  ai 
15*^  C.  The  aldehydic  content  was  determined  as  9*» 
per  cent.  The  thin  twigs  showed  a  less  pt^rceutage  of 
essential  oil  than  the  leaves,  but  this  possessed  a  similar 
sweet  taste  to  the  oil  from  the  leaves.  The  sp.  gr.  wjis 
1*45  at  15^  C.      The  aldehyde  amounted  to  90  percent 

**  The  following  parts  of  the  cassia  plant  have  been  dLsiilled  I»y 
us  with  the  appended  residts  : — 

"  1. — Cassia  bark,  the  *  Cassia  Lignea  *  of  commerce. 

Yield    of   essential  oil  I'f)  per   cent.      Sp.  gr.  lO.''. 
Aldehyde  content  88*9  per  cent. 

"  2. — Cassia-buds,  the  Florcs  cafisia:  immdtiinr  of  commerce- 
Yield  of  essential  oil  1*550  per  cent.     Sp.  gr.  1'02G. 
Aldehyde  content  80*4  per  cent. 

"  ?). — Stalks  of  the  cassia-buds  ('  bud-sticks '). 

Yield  of  essential  oil  1*64  per  cent.      Sp.  gr.  I  046. 
Aldehyde  content  92  per  cent. 

"  4. — Cassia  leaves,  leaf-stalks  and  young  twigs  mi.xed. 

Yield  of  essential  oil  0*77  per  cent.      Sp.  gr.  lO.'''. 
Aldehyde  content  93  per  cent. 

*'  Nos.  1  and  2  are  completely  excluded  as  raw  materials  for  the 
preparation  of  Cassia  oil  on  accoiuit  of  the  price. 

"  Xo.  o  is  also  out  of  the  question,  because  the  value,  about  ^ 
per  pic'ul,  is  still  higher  than  that  cf  broken  cassia. 
and  because  the  yield  would  not  be  sufficient.  It  ran 
there f(jre  be  assumed  that  the  Cassia  oil  of  commerce  is 
distilled  in  China  from  the  leaves,  leaf-stalks  and  vouiii: 
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twigs  of  the  cassia  plant,  probably  together  with  various 
refuse  products  worthless  for  other  purpose." 

In  a  pamphlet  by  H.  Schroeter,  Hong-Kong,  entitled,  "  Report 
oil  a  Journey  to  Kwang-si,"  the  writer  reports  from  personal 
observation  the  following  particulars  of  the  manufacture  of  Cassia 
oil : — 

*'  The  shrubs  destined  for  the  production  of  the  Cassia  Lignea 
proper  are  partly  stripped  during  the  summer  months  of  their 
minor  branches  and  exceptionally  juicy  leaves.  They  are  then 
conveyed  in  large  bundles  into  the  valley,  where  they  are  boiled  in 
large  vessels.  From  the  aromatic  juice  thus  obtained,  the  esteemed 
Cassia  Oil  is  recovered  by  means  of  a  most  primitive  distilling 
apparatus.  As  the  Li-kin  stations  on  the  road  to  Canton  levy  an 
excessive  duty  upon  the  oil,  in  addition  to  that  exacted  by  the 
Imperial  Customs,  the  oil  is  carried  in  tins  across  the  hills  to 
Pakhoi  and  thence  transported  via  Macao  to  Hong-Kong,  instead 
of  reaching  Canton  by  the  water-way  intended  by  nature  for  its 
conveyance."  Tlie  centre  of  the  Cassia  production  is  described  as 
consisting  of  the  Tai-Wo  and  Yung-Shun,  districts  in  the  province 
of  Kwang-Si,  and  the  prefecture  of  Lo-Ting  in  the  province  of 
Kwang-Tung. 

The  great  differences  observable  in  Chinese  cassia  oil  (even  when 
unadulterated)  are  probably  due  to  having  been  distilled  from 
different  parts  of  the  shrub  or  from  another  variety  of  the  species 
Cimiamomum,  Some  samples  have  recently  been  imported  into 
Germany,  which  contained  a  very  low  percentage  of  cinnamic  alde- 
hyde, 43,  44  and  46  per  cent,  only  instead  of  80  per  cent.,  but  yet, 
all  these  oils  were  of  thin  consistency  and  pale  yellow  colour,  not 
diflering  in  any  way  in  appearance  from  the  best  commercial 
qualities,  and  they  could  not  be  proved  to  be  grossly  adulterated  with 
resin,  fixed  oil  or  petroleum.*  The  Chinese  maintain  that  such 
oils  are  perfectly  pure  and  that  they  are  always  produced  when 
fresh,  imperfectly  ripe  raw  material  is  used.  This  contention 
cannot  be  absolutely  denied,  as  possibly  a  considerable  proportion  of 
aceto-cinnamic  ether  is  present  in  the  very  young  leaves,  from  which, 
in  the  course  ef  the  maturing  process,  cinnamic  aldehyde  may  be 
formed  by  oxidation. 

*  Scliiiiimel  &  Co.,  Bericht.,  April,  1893. 


422  ODOROGRAPHIA. 

Cassia  oil  of  excellent  quality  has  lately  been  distilled  in  Jaj^an. 
Its  sp.  gr.  has  been  determined  as  1*059  at  lo^C,  and  tie 
aldehyde  content  86  per  cent. 


Vol.  L,  i>.  101. 

Mignonette.  Messrs.  Schimmel  &  Co.  have  been  the  first  to 
succeed  in  extracting  the  essential  oil  of  this  flower,  and  now 
state*  that  they  prepare  it  upon  an  extensive  scale  at  their  factory 
near  Leipzig.  The  oil  occurs  in  a  condition  of  firm  consistencT, 
similar  to  that  of  oil  of  orris.  It  is  obtained  bv  distillation  at  the 
lowest  possible  temperature  from  freshly-gathered  mignonette 
flowers,  and  reproduces  the  lovely  perfume  of  the  mignonette  in 
its  full  natural  excellence ;  whereas  it  is  notorious  that  the  odour 
of  this  particular  flower  can  only  be  communicated  to  fat  by  the 
maceration  process  in  a  very  imperfect  manner. 

The  yield  of  essential  oil  from  Mignonette  flowers  is  only  0*002 
per  cent. 

Oil  of  mignonette  is  very  economical  in  use,  and  on  that  account 
can  be  used  in  high-class  perfumery,  notwithstiinding  the  enormous 
cost  of  its  production.  It  gives  a  clear  solution,  with  large 
quantities  of  alcohol.  The  oil  is  recommended  to  \ye  used  in  the 
proportion  of  1  part  (by  weight)  to  500  parts  of  alcohol,  and  this 
solution  employed  for  the  composition  of  or  addition  to  mignonette 
extract.f 

Vol.  I.,  p.  22. 

Rose.  Consular  lieport  Xo.  1300  states  that  owing  lo 
untimely  rains  just  before  the  rose  harvest,  the  1892  yield  of  ottu 

•  Bericht,  Oct.,  1893. 

t  Messrs.  S.  S:  Co.  have  discovered  that  the  fresh  root  of  the  mignonette 
contains  an  essential  oil  (the  yield  being  0*035%).  The  only  relationship 
between  this  very  curious  oil  and  tliat  obtained  from  the  ttowers  is  that  l»oth 
are  derived  from  the  same  plant.  As  repjards  aroma  they  are  almost  at  opposite 
])oles,  the  root-oil  po.Hsessing  a  strongly- marked  radish  oilour.  By  a  pre- 
liminary examination,  Messrs.  S.  &  Co.  have  determined  the  existence  of 
sulphur  in  this  oil.  Contrai*y  to  mustard  oil,  this  oil  exists  in  the  root  as  a 
separate  and  definite  body.  After  drying,  the  root  is  odourless  and  tasteless. 
The  sp.  gr.  of  the  oil  is  1  085  at  IS**  C,  and  its  optical  rotation  +  VSff  in  a  lOO 
m.  m.  tube  (Bericht.,  Oct.,  1893). 
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in    Bulgaria   was    very    small,  amounting   only   to   1247    kilos. 
Another    authority    estimated    the    total    yield   as    1309    kilos. 
The    1893    rose    crop    in    Bulgaria    was    neariy     three    weeks 
late,  and  fears  were  naturally  entertained  of  a  diminished  yield, 
owing  to  the  distillation  taking  place  in  a  hotter  period  of  the  year 
than  usual.     But  contrary  to  all  custom,  cool  weather,  accompanied 
by  frequent  rain  showers  set  in  during  the  first  days  of  June,  when 
the  distillation  was  just  commencing,  and  the  flowers  developed  in 
such  abundance,  that,  in  spite  of  the  damage  caused  by  the  early 
spring  frosts,  the  crop  turned  out  fully  an  average  one,  the  otto- 
production  of  the  season  being  estimated  at  about  1,800  to  2,000 
kilos. 

It  will  thus  be  seen  that  the  climate  in  the  Eose  district  south 
of  the  Balkans  is  very  uncertain,  and,  considering  the  very 
valuable  and  profitable  nature  of  the  crop,  it  is  advisable  to  seek 
elsewhere  a  convenient  locality  for  establishing  such  plantations. 
Such  localities  possessing  the  requisite  conditions  of  soil,  aspect, 
temperature  and  reliably  uniform  climate  could  doubtless  be  found 
in  many  countries,  notwithstanding  the  very  misleading  state- 
ments made  by  Bulgarian  distillers  and  merchants  in  their  trade 
circulars,  statements  which  are  of  course  made  to  guard  their 
monopoly  and  deter  entei-prismg  competitors  from  establishing  this 
industry  elsewhere.* 

Scientific  researches  into  the  nature  of  otto  of  rose  have  recently 
been  made  by  Reformatzky  and  Markovnikoff,  who  have  examined 
three  samples  sent  to  them  by  the  Bulgarian  Grovernment.  The 
following  is  an  abstract  of  the  most  important  portions  of  their 
paperf : — The  oils  turned  the  polarised  ray  of  light  to  the  left,  as 
follows— 3^  34-5',  3^  53'  and  3«^  20'.  The  separation  of  oil  and  stere- 
optene  was  effected  by  filtration  at  0^  and  at  — 55^.  From  the 
liquid  portion  a  principal  fraction  with  a  boiling  point  of  222^  to 
222^*5  was  next  isolated  by  fractional  distillation.  The  analysis  of 
a  fraction  boiling  at  224^*7  gave  the  formula  Oi^Hgo  0.  The 
authors*  call  the  principal  constituent,  which  possesses  alcoholic 
properties,  "  roseol"    From  this  roseol  they  prepared  an  acetic  acid 

*  Vide  the  "  Worhrs  Fair "  Circular  of  Shipkoff  &  Co.,   Kezanlik ;  re. 
produced  in  *'  The  Manufacturing  Chemist,"  20th  January,  1894. 

t  Pharraaoeutische  Zischr.  fiir  Knssland,  xxxii.  (1893),  p.  102;  and  J.  Russ. 
Chem.  8oc,  xziv.,  pp.  663-686. 
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ester,  with  a  boiling  point  between  235*^  and  236^.  SapKinificatKii 
of  this  ester  resulted  in  the  recovery  of  the  roseol.  The  action «{ 
dehydrating?  agents  converted  the  alcohol  into  a  hydrocarbon  of 
which  the  analysis  responded  to  the  formula  Cio  Hi„,  rather  than 
to  that  of  C\oHirt.  Treated  with  chromic  acid  solution,  rosed 
oxidised  into  an  aldehyde  of  a  lemon  or  melissa-like  odour.  It* 
sodium-bisulphite  compound  was  crystalLpe. 

Reformatzky  and  Markovnikoff  believe  that  the  stereoptene  of 
otto  of  rose  consists  of  a  simple  hydrocarbon  of  the  fatty  series: 
but  in  this  they  are  mistaken,  for,  as  already  proved  by  Messi?^ 
Schimmel,  as  far  back  as  1890,*  from  research  into  German  oil 
distilled  by  themselves  as  well  as  into  Bulgarian  otto,  hydrocarlions 
of  quite  different  melting  points  (4-22^  and  +40*^)  can  be  evohed 
with  ease  from  the  stereoptene,  if  the  latter  be  experimented  upon 
in  large  quantities.*  Hence  the  stereoptene  cannot  be  a  simple 
body. 

The  remaining  results  of  Reformatzky  and  MarkovnikotiTs 
investigations  are  in  contradiction  with  those  obtained  at  one  time 
by  Eckart.  According  to  the  latter,  the  alcohol  which  gives  the 
odour  to  otto  of  rose,  answers  to  the  formula  CnjHjpO,  from 
which  by  the  separation  of  water,  dipentene  (Cj  ^  H^  ^)  is  fonueil 
This  has  rectMitly  been  thoroughly  confirmed  by  Barbier,+  whu 
obtiiiiied  bi-hydrochlorate  of  dipentene  by  treating  rhodinol  with 
dry  hydrochloric  acid.  From  this  combination  he  liberated  the 
dipentene,  which  he  recognised  by  its  tetra-broniide  melting  at 
124^.  Barbier  also  obtained  the  acetic  ester  of  rhodinol.  It 
yielded  back  unaltered  rhodinol  upon  saponification  and  possesse»i 
the  formula  C^^  H^.  0  C.^  H.,  O;  whereas,  according  to 
Eeformatzky  and  Markovnikoff,  its  formula  is  C^,  H^  ^  O  C.  11..  0. 

German  Otto  of  Rose.  The  yield  of  this  fine  product  from  the 
rose  plantations  belonging  to  Messrs.  Schinmiel  &  Co.  has  l»eeii 
greatly  reduced  (in  quantity)  by  the  abnormal  drought  which 
prevailed  during  the  flowering  season,  and  those  parts  of  the  land 
which  are  as  yet  beyond  the  reach  of  artificial  irrigation  have 
suffered  in  an  exceptional  degree.  The  October  Eeport  issued  by 
this  firm  states  that  the  fiowers  were  of  the  choicest  description, 

*  Bericht,  October,  1890. 

t  **  Derives  and  constitution  du  rhodinol  cle  I'essence  de  roses,  Comptes 
Rendus,  cxvii.,  p.  771. 


r. 
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and  the  factory,  constructed  on  the  most  rational  principles  and 
provided  with  the  most  suitable  installation,  has  fulfilled  its  part 
altogether  satisfactorily.  "  The  unsurpassed  quality  of  this  year's 
distillate  shows  clearly  the  great  value,  or  rather  the  absolute 
necessity,  of  distilling  the  flowers  immediately  after  gathering.  By 
the  present  arrangement  the  lapse  of  time  between  the  gathering 
and  the  distillation  is  reduced  to  a  few  minutes.  The  factory 
itself  lies  close  to  the  Klein-Miltitz  station  of  the  Thuringian 
Eailway  at  the  southern  end  of  a  rose-field  extending  without 
interruption  over  a  surface  of  about  50  acres.  The  hall  in  which 
the  roses  are  placed  when  they  reach  the  factory,  faces  north  and 
is  exceedingly  cool,  while  in  the  factory  itself,  care  has  been  taken 
to  secure  the  lowest  possible  temperature  by  placing  the  work- 
rooms in  the  basement.  Each  one  of  the  four  stills  in  the  factory 
can  easily  accommodate  a  charge  of  30  cwts.  of  roses,  and  the 
combined  plant  is  able  to  extract  without  difficulty  the  otto  of  40 
tons  of  roses  in  the  space  of  12  hours.  In  addition  to  the  stills, 
the  factory  contains  special  contrivances  for  the  preparation  of 
rose-water.  The  stills  are  charged  and  emptied  automatically  in 
the  course  of  a  few  minutes,  and  a  few  hands  are  sufficient  to  deal 
with  the  out-put  of  a  whole  working  day.  The  total  heating 
surface  of  the  boilers  covers  about  360  square  yards.  Although 
extreme  cleanliness  is  observed  throughout  the  rooms  used  for  the 
preparation  of  the  oil  of  roses,  it  is  nowhere  carried  to  greater 
perfection  than  in  the  apartments  devoted  to  the  manufacture  of 
rose  pommade.  In  these,  floor  and  walls  (the  latter  covered  with 
China  tiles),  dispute  the  palm  of  cleanliness  to  the  glittering 
centrifugal  machines  and  boilers."  The  Report  continues  : — "  We 
continue  to  make  a  speciality  of  the  manufacture  of  Rose-xcater  in 
two  strengths,  viz : — 

"  Double  "     .  ..(two  pts.  by  weight  of  roses  to  one  pt.  of  water) 
"Sextuple "  ...(six  „  „  to  one        „ 

Both  are  obtained  directly  from  the  roses,  and  not  as  a  by-product 
in  the  distillation  of  rose  oil.  The  sextuple  rose  water  represents 
the  highest  ohtaiiioble  concentration.  If  placed  in  ice  over  night, 
small  drops  of  oil,  clearly  discernable,  separate  out  on  the  surface. 
Given  normal  flowei-s,  a  rose-water  prepared  from  more  than  six 
times  its  weight  of  roses  would  only  retain  the  whole  of  its  oil  in 
solution  at  a  temperature  below  the  normal  point,  and  thus  become 
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practically  useless.     Such   designations  as   '  ten-fold   rose-water* 
are  pure  fictions.'* 


I 


Vol.  I.,  p.  370. 

Lavender.  Investigations  into  the  cheniical  comjxisitioD  of 
oil  of  lavender  have  been  made  by  Bertram  and  Walbaum  ;*  by 
Semmler  and  Tiemann,t  and  by  Bouchardat  ;*  also  by  Messrs. 
Schimmel  &  Co.,§  and  Hirschsohn.  || 

The  published  results  indicate  that  lavender  oil  contains,  in 
addition  to  the  esters  Linalool-acetate,  Linalool-butvrate  and 
Geraniol-acetate,  large  quantities  of  free  Linalool,  identical  with 
Licareol.  The  determination  of  the  ester  was  made  without 
difficulty ,*y  and  is  of  great  importance.  A  high  proportion  of  est^r 
is  always  a  favorable  sign,  but  even  an  oil  with  a  low  percentage 
of  ester  must  still  be  considered  good  if  it  contains  a  large  propor- 
tion of  Linalool  to  make  up  this  deficiency.  An  ascertaineil 
quantity  of  oil  is  saponified  with  20-30  c.  c.  m.  of  an  alcoholic 
potash-lye,  and  the  excess  of  the  potash  employed  determined 
by  titration  with  normal  sulphuric  acid.  Seven  experiments 
with  oil  of  the  same  sample  of  the  best  quality  gave  the  following 
results : — 
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*  Journal  fiir  IVaktisclie  Cheinie,  1892,  xlv.,  p.  590. 

t  Ber.  Deutsche  Chein.  (Jes.,  1892,  xxv.,  p.  1180. 

t  Compte.s  Kendus,  cxvii.,  p.  53. 

5$  Hericlit.,  April,  1893,  and  Oct.,  1893. 

ii  Journ.  fiir  Pract.  Cheni.,  xlv. 

1i  Scliiiiiniel  in  Journ.  fiir  Prakt.  Chein.,  xlv.,  p.  594. 
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Ester  percentages  of  other  lavender  oils  from  various  sources 
wei-e  found  to  be  as  follows  : — 30  per  cent.,  36  per  cent,  (in  two 
cases),  33*8  per  cent.,  34*2  per  cent.,  39  per  cent,  328  per  cent., 
30*7  per  cent.,  and  31'5  per  cent.  (Pure  oil  from  the  dried  flowers 
gave  22-2  per  cent.).  It  follows  therefore  that  30-33  per  cent, 
may  be  taken  as  a  fair  standard  percentage  for  a  good  sample  of 
lavender  oil. 

In  order  to  find  out  wliether  the  ester-determination  is  reliable 
in  the  presence  of  large  quantities  of  Turpentine  oil,  mixtures  were 
made  of  the  latter  oil  with  a  lavender  oil  testing  32-33  per  cent, 
of  linalool-acetate  and  the  ester  percentage  of  the  mixture  then 
determined,  the  result  being  us  follows  : — 


ESTER 
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>»              » 
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Messrs.  Schimmel  &  Co.  state  that  experiments  for  the  quanti- 
tative determination  of  free  linalool  in  lavender  oil  have  not  yet 
attained  the  desired  result,  l)ut  in  their  investigations  they  have 
made  use  of  the  relatively  favourable  affinity  of  linaliiol  for 
acetic-anhydride,  with  whicli  it  combines  to  form  linalool-acetate. 
In  these  experiments,  made  with  mixtures  of  linalool-acetate  and 
linalool  and  terpene  (limonene),  10  c.  c.  m.  of  the  mixture  were 
boiled  with  acetic  anhydride  and  sodium  acetate  in  a  reflux 
stoppered  glass  retort,  and  the  mass,  after  cooling,  warmed  with 
three  times  its  volume  of  water  and  shaken  in  order  to  decompose 
the  excess  of  the  anhydride.  After  washing  out  with  water  and 
with  baryta-water,  the  ester  percentage  of  the  dry  neutral  product 
was  determined  by  saponification. 


428 


ODOKOGKAPHIA. 


First  mixture : — 33  per  cent.  Liiialool-acetate,  47  per  ceu 
Linalool  and  20  per  cent.  Limonene. 


HOURS   BOILED. 


VOLUME  OF  ACETIC- 
AXHYDRIDE  USED. 


ESTER  PERCENTAGE 

OF 
RESULTING  PKODUa 


2 
9 

3 
3 

1 
2 


3 


69-93 
69-93 
67-14 
68-95 
71-33 
64-68 
49-30 


Second  mixture: — 80  per  cent.  Linalool-acetate  and  20  f«er 
cent.  Limonene. 


HOURS    BOILED. 


VOLUME  OF  ACETIC-  I 
ANHYDRIDE  USED.    \ 


ESTER  PERCENTAGE 

OF 
RESULTING  PRODUC: 


0-:5 

1 
1 


•> 


1 


24-47 
60-84 
GO- 
68-2 


It  follows  from  these  instanctvs  that  the  etherification  occui> 
most  completely  after  two  hours'  boiling  with  an  equal  volume  uf 
anhydride,  and  that  wherever  consUnt  conditions  are  observed  it 
results  in  figures  admitting  of  comparison,  but  is  yet  nowhere 
really  (piantitave.  The  resulting  ])roduct  of  the  second  mixtuiv. 
for  instance,  should  have  contained  83*5  per  cent,  of  ester  if  the 
80  per  cent,  of  linalool  had  been  completely  converted,  but  as  a 
matter  of  fact  it  only  shows  08-2  per  cent.  Similarly,  the  first 
mixture  only  gave  6993  per  cent,  instead  of  the  theoretical  82'- 
per  cent. 

*  Heated  to  10()  C.  only. 
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Applying  this  aiethod  to  lavender  oils  : — A  lavender  oil 
containing  33  per  cent,  of  acetate  was  etherified  in  the  above 
manner.     Eight  experiments  resulted  as  follows  : — 


OTTANTITV  ,K  OH  REQUIRED  FOR 


1-70  gr. 


2-61 

2-58 

203 

1-825 

1-80 

1-90 

2-50 


i> 


j» 


>» 


>y 


>> 


>i 


>» 


0-30914  gr 

0-42G4 

0-43706 

0-3305 

0-2985 

0-2932 

0-30914 

0-4264 


ESTER  PERCENTAGE 

OF  THE 
RESULTING  PRODUCT 


59     per  cent. 


» 


)) 


t> 


» 


)) 


>> 


0/ 

59 
57 
57-4 
57-4 

57 
59 


if 
>t 
ft 

» 
if 
it 


linalOol 
percentage  of 

DITTO. 


46 -4  per  cent. 

44-4 

46-4 

44-4 

45-1 

45-1 

44-4 

46-4 


Here  also,  acetylisation  produced  comparable  figures.  The 
percentage  of  linalool  calculated  from  the  ester  percentage 
ascertained,  does  not,  of  course,  agree  with  that  of  the  oil.  The 
latter  is  really  much  greater. 

The  etherification  of  various  lavender  oils  resulted  as  follows : — 


ESTER  PER  CENTAGE  BEFORE 
ETHERIFICATION. 


a     30  per  cent.. 

b  ■  31-5 

c     32-8 

d  I  30-7 

e     222     „       (pure  oil  from  drieii  flowers) 


if 


ft 


fi 


it 


ESTEK  PERCENTAGE 

OF  THE 
RESULTING  PRODUCT 


65  per  cent. 

60-7 

56-2 

59-4 

64-6 


» 


ft 


» 


Experiments  made  with  mixtures  of  lavender  oil  and  turpentine 
resulted  as  follows  : — 

PER   CENT.   ESTER. 

A  lavender  oil  mixed  with  10%  of  turpentine  showed  5385 

20  „  „        51-4 

30  „  „       4615 


)» 


>> 


j> 


ft 


I 
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These  examples  prove  that  I-Avender  oil  contains  u  laige  j>e:- 
centage  of  free  linalool. 

The  ester-determination  constitutes  a  distinct  advance  in  tli- 
methods  of  examination  of  lavender  oil,  and  it  should  always  U 
carried  out  in  addition  to  the  determination  of  the  specific  gra\ity 
and  the  optical  rotation. 

Spike  oil,  which  is  also  a  common  adulterant  of  lavender  oil 
contains  about  30  per  cent,  of  an  alcoholic  body,  but  only  small 
(quantities  of  ester.  Hence  the  addition  of  Spike  oil  to  lavender 
oil  decreases  considerably  the  ester  percentage  of  the  latter.  The 
surest  method  of  detecting  the  presence  of  Si)ike  oil  is  to  test  rht 
suspected  sample  for  the  presence  of  Cineol,  which  is  a 
constituent  of  Spike  oil,  but  does  not  0(.*<:ur  in  laven<Ier  oil. 

Messrs.  S.  &  Co.  further  remark  that  they  have  convinwi 
themselves  tliat  all  samples  of  Lavender  oil  of  unimpeachalJf 
excellence  are  soluble  in  three  times  their  volume  of  70  per  cent 
alcohol. 

The  formation  of  linalyl-acetate  has  been  studied  b}'  Bouchardat* 
who    states   that   acetic   anhydride   reacts    with  linalik)!  at  the 
ordinary  temperature,  and  appears  to  cause  the  formation  of  the 
corresponding  ether,  from  which  tlie  linalool  may  be  regenenited. 
but  the  reliction  is  slow  and  incomplete.    As  soon,  however,  as  the 
tempeniture  is  raised  and  maintained  for  some  time  at  1 00*^  to  12U"'. 
combination  takes  place,  and  the  roUitory  power  dis<ipj>ears,  but  ai 
the  same  time  an  acetic  ether  is  formed,  which  is  a  derivative  of 
another  alcohol.     This  ether  has  a  density  of  0"9o77  to  09467  ai 
0^,  and  possesses  a  very  agreeable  odour,  recalling  that  found  in 
the  oil  of  Lfivandula   vnui.     Saponified  with   alcoholic-  ]»otash  ai 
100*^  a  neutral  coniijound,  C.  ^^  H^^,  Uo,  is  formed,  wliich  Ifoils  at 
220"^  to  231^  with  slight  decomposition,  is  totally  inactive  when 
polarised,  and  has  a  density  of  0"9061  at  0^.     It   combines  with 
four  c([uivalents  of  l)roniine,   which  it   decolorises  instantly  like 
linal()ol,  a  iuuly  bein<'  formed  which  is  crvstalline  or  oilv,  according 

to  th(i  temperature  employed.     The  alcohol  h«is  an 
Geranium     agreeable  rose  odour,  and   liiis  been   proveil  tu  \r 

(p.  44).         identical  with  geraniol,  the  chief  ingredient  of  all 
geranium  oils,  and  which  is  isomeric  with  linahN»l 
and  closely  allied  to  oleginic  alcohol.     The  various  geranium  oil> 
also  cont{iin,  in  addition,  other  constituents  at  present  unknown 

*  Comptes  Rendus,  cxvi,,  p.  1253. 
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Chemically  pure  geraniol  prepared  by  Messrs.  Schimmel  &  Co.* 
was  found  to  possess  the  following  properties : — 

Boiling  point  231^-232^  ;  and  at  10  m.  m.  112^. 

Sp.  gr.  0-884  at  15^. 

Inactive  to  polarised  light. 

Kefraction  n^  1*47734  at  19^. 

The  etherisation  was  accomplished  (quantitatively,  according  to 
the  method  described  under  lavender  oil. 

The  saponification  of  the  ester  resulted  as  follows  : — 

1-69  gr.  required  04870  gr.  of  K  0  H  =  1005%  Ester 
1-52  „  0-4368  „  „  100-3      „ 

1-89  „  0-5320  „  „     98-5      „ 

The  ester  estimation  of  Geranium  oil  by  the  same  method  yielded 
the  following  result : — 

PEK  CENT.   ESTER. 

Spanish  Geranium  oil  2*01  gr.  required  0*4704  gr.  K  O  H  =  81*8 
Reunion  „  189  „  04256         „  „  787 

Although  the  key  to  the  estimation  of  Geranium  oil  undoubtedly 
lies  in  the  determination  of  the  geraniol  percentage,  such  determina- 
tion cannot  lead  to  certain  results  until  the  other  constituents  of 
the  geranium  oils  are  positively  known,  and  research  into  the  still 
unknown  bodies  present  in  these  oils  is  absolutely  necessary. 

Monnet  and  Barbier  endeavour  to  prove  that  they  have 
separated  Ehodinol  from  the  essential  oil  of  Pelargonium. f  It 
requires  confirmation. 

Ph.  Barbier  has  completed  his  researches  on  the  open  chain 
alcohols  of  the  formula  C^oHigO,  by  studying  the  geraniol 
extracted  from  the  oil  of  Andropogon  Schmnanthus,^  lieferring  to 
Semmler's  investigation  of  the  constitution  of  this  alcohol,  he 
points  out  that  the  resulting  formula  seems  to  indicate  the 
existence  of  a  stereo-isomer  having  the  same  relation  to  geraniol 
as  licareol  to  licarhodol.  Acting  upon  geraniol  with  acetic 
anhydride  in  a  closed  vessel  at  150^,  the  only  product  was  geraniol 
acetic  ether,  Cio  H^  ^  0,  C^  Ho  0,  a  colourless  liquid  of  agreeable 
odour,   boiling   at   129^-130^   under  a  pressure  of  14-5  m.  m. ; 

•  Bericht.,  April,  1893. 

t  Comptes  Rend  us,  cxvii.,  p.  1092. 

X  Comptes  Kendus,  cxvii.,  p.  120. 
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sp.  gr.  at  0^  C.  =  0-9388 ;  refractive  indices  at  24^,  n  =  14614  k 
X  645,  and  n  =  1-4758  for  X  452-6.  When  heated  with  alccholif 
pottish,  this  acetate  rapidly  hydrolises  and  yields  pure  geraniol,  a 
colourless,  slightly  oily  lic^uid,  with  a  fine  odour ;  it  boils  n 
126'''-127'^  under  a  pressure  of  IG  m.  m.  ;  sp.  gr.  at  0"^  = 
0  9012;  refractive  indices  at  24^,  «  =  l-47o0  for  X  W-> 
and  n  =  1*4904  for  X  452*6.  Treated  with  drv  hvdn)clilonc 
acid  gas  the  geraniol  gave  a  li([uid  dichlorhydrate  0,^  H,jX. 
boiling  at  142'''-143^,  and  this  decomposed  by  means  of  a  Ivjiling 
acetic  solution  of  potassium  acetate,  formed  dipenteiie.  (nTriniol 
is  therefore  regarded  by  Barbier  as  presenting  itself  as  the 
stable  stereo-chemical  modification,  its  passage  through  tht?  aceiie 
combination  resulting  in  no  isomeric  change,  but  only  in  the 
purification  of  the  compound.  With  regard  to  Boucliardat's  claim 
to  have  tninsformed  linalool  into  geraniol,  Barbier  points  out  that 
if  linalool  is  identical  with  licareol,  as  the  former  asserts,  the 
l)roducts  of  the  reaction  described  must  be  licarhodol  and  wi 
geraniol,  these  two  alcohols  being  totally  different  b<jth  iu  their 
constitution  and  properties.  Judging  from  Bouchjirdat  s  results,  he 
is  of  opinion  that  the  linalool  of  oil  of  spike  is  notliiug  but  an 
unstable  stereo-isomeric  modification  of  geraniol,  playing  the  same 
role  with  regard  to  that  as  licareol  to  licarhodol,  and  thus 
confinuiiig  and  aiding  in  the  generalisation  of  facts  pi*evio;isIy 
submitteil. 


Vol.  I.,  p.  45. 

Indian  Geranium.  The  authors  of  the  '*  rharmacographia 
Indica"  (180.'^>)  give  the  following  interesting  information  con- 
cerning oil  of  AiiiIropoijGn  Sclicenantkus  :  —  "The  oil  distilK'rs 
in  Kliandesh  call  the  grass  "  Moiiya "  when  the  infiorest'eiuv 
is  young  and  of  a  bluish-white  colour ;  after  it  has  ripened  an<l 
become  red,  it  is  called  "  Sotijij/a."  The  oil  obtiiined  fnnu  it 
in  the  first  condition  has  a  uku'c  delicate  odour  than  that  oi»tained 
from  the  rii)ened  grass.  The  motiya  oil  is  usually  mixetl  with 
the  second  kind,  which,  by  itself,  would  not  fetcli  a  good  price 
in  the  European  market.  (This  may  to  a  grwit  extent  account 
for  the  considerable  diiVerence  in  the  (juality  of  the  two  commercial 
"grass  oils,"  the  so-called  geranium  oil"  and  "ginger-grass  oil.") 
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In  the  valuable  work  above  quoted  from,  Dr.  Dymock  says: — 
"The  grass  grows  freely,  though  not  very  widely,  on  open 
hill-sides  in  West  Khandesh,  especially  in  Akrani.  The  original 
seat  of  manufacture  was  Pimpalner,  but  as  the  oil  is  in  great 
demand,  the  manufacture  has  of  late  spread  to  Nandurbar,  Shahada 
and  Taloda.  The  makers  are  Mussulmen,  who,  at  the  close  of  the 
rains,  about  September,  when  the  grass  is  ripening,  buy  it  from  the 
Bhils,  stack  it  and  set  stills  at  the  sides  of  brooks  where  wood  and 
water  are  plentiful.  The  distillation  process  is  of  the  most  primi- 
tive description.  The  authors,  after  describing  it,  proceed — "In 
1879-80,  the  number  of  stills  was  197,  producing  about  71  cwts.  of 
oil.  More  than  100  stills  are  worked  in  Nandurbar  alone,  and 
the  increase  of  the  manufacture  is  prevented  only  by  the  scarcity 
of  the  grass.  The  oil  is  packed  in  skins,  and  sent  on  bullock-back 
over  the  Kundaibari  Pass  to  Surat,  and  by  Dhulia  and  Manmad 
to  Bombay." 


Vol.  I.,  p.  291 

Lign-aloe.  Licareol  is  the  name  given  by  Ph.  Barbier  to  a 
primary  alcohol  of  the  fatty  series,  boiling  at  199°  to  200°  and 
answering  to  the  formula  0^^^  H^g  0,  which  he  has  found  in  the 
oil  of  Licaria  Guianensis  (Guiana  and  Brazilian  Lign-aloe,  known 
locally  as  "Licari-Kanali"),  the  products  of  which  have  been  the 
subject  of  a  series  of  notes  in  Vols.  cxvi.  and  cxvii.  (1893)  of  the 
Comptes  Rendus.  The  optical  rotation  of  this  body  is  — 18°  21'. 
Upon  being  heated  with  acetic  anhydride  to  150°,  it  afforded  a 
hydrocarbon,  C^^q  H^,  (Licarene),  boiling  at  176°  to  178°,  optical 
rotation  -h  7°  51'.  With  hydrochloric  acid,  this  licarene  formed 
a  liquid  hydrochlorate,  C^^  K^^  CI 2,  and  with  bromine  a  tetra- 
bromide,  melting  at  103°  to  104°.  The  nitroso-chloride  of  the 
hydrocarlx)n  yielded,  upon  boiling  with  alcoholic  potash,  nitroso- 
limonene,  with  a  melting  point  of  72°.  Licarene  would  thus  be 
identical  with  dextro-limonene.  But  from  the  weak  optical  rotation 
of  licarene,  it  is  to  be  inferred  that  this  substance  is  a  mixture  of  a 
little  limonene  with  dipentene  and   terpinene*.      Heating  with 

*  Schimmel,  Bericht.,  Oct.,  1893.    These  researches  are  also  abstracted  in 
Pharni.  Journ.  [3],  xxiv.,  p.  82. 
£E 
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acetic  anhydride  further  resulted  in  the  foniiation  of  lit 
acetate  of  an  isomeric  alcohol  (C^L^^Hig  O),  to  which  the  nam? 
licarlwdol  was  given.  This  product,  having  a  strong  odour  of  roses, 
yielded  upon  oxidation  the  same  aldehyde  as  licareol,  CjoHnU 
and  is,  according  to  Barbier's  view,  the  stable,  stereo-isomeric  foni 
of  licareol.  According  to  Bouchardat,*  liearliodol  is  identical  wiiL 
geraniol,  which  he  has  prepared  in  a  similar  manner  from  the 
linalool  of  the  oil  of  Lavandula  spica.  The  properties  of  Ucareol 
and  its  derivatives  leave  no  room  for  doubt  that  licareol  is  identical 
with  linalool,  which  occurs  as  an  important  constituent,  not  only  iL 
lign-aloe  oil,  but  also  in  lavender  oil  and  bergamot  oil.  Barbier  has 
also  investigated  Coriander  oil,t  with  the  result  that  lie  has  found 
coriandrol  to  be  simply  the  dextrogyre  form  of  licareol,  or,  in  other 
words,  dextrc-linalool,  with  a  boiling  point  of  196^  to  198^  and  an 
optical  rotation  of  +  15^  1'.  By  oxidation  lie  obtained  the  alde- 
hyde CioHj^O  (licareol)  and  the  acid  CioH,^j  Oo  (licarenic 
acid)  ;  with  chlorine  water,  the  liquid  chloride  CnjH,pCl. 
Dextro-limonene  and  the  acetic  ester  of  licarhodol  were  obtaineii 
through  the  action  of  acetic  anhydride.  Coriandrol,  therefore, 
differs  from  licareol  (linalc)ol)  only  in  its  optical  rotation. 

As  regards  Iihodinol,  Barbier  findsj  that  this  isomer  of  geraniol 
stands  in  a  similar  relation  to  licareol,  but  it  yields  valerianic  aciti 
by  oxidation.  The  evidence  regarding  its  constitution  points,  ;i5 
ill  the  case  of  licareol,  to  the  existence  of  two  stereo-isomer??,  one 
stable  and  the  other  the  reverse,  the  unstable  c<»ni pound  Win; 
transformable  into  the  tirst  after  heating  with  acetic  anhydride. 
Ehodinol  suljmitted  to  this  treatment  formed  only  i-hodinol-aoiv 
ether,  a  colourless,  mobile  liquid  of  agreeable  odour,  boiling  at  K>1^'. 
On  saponification,  unaltered  rhodinol  was  re-formed  from  tlii'^ 
ether.  Tlie  alcoliol  appenrs,  therefore,  to  constitute  the  stable 
modification  corresponding  to  an  as  yet  unknown  unstable  om* 
capable  of  conversion  into  the  former  on  treatment  with  acetk' 
anhvdride. 

*  Comptes  Kcndus,  cxvi.,  p.  1253. 
t  Comptes  Kendus,  cxvi.,  p.  1459. 
X  Comptes  Rendiis,  cxvii.,  p.  177. 
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Vol.  L,  p.  77. 


Bergamot.  The  most  important  constituent  of  Bergamot  oil, 
amounting  to  40  per  cent,  has  (as  mentioned  in  Vol.  I.,  p.  77) 
been  found  to  be  Lincdyl-acetate,  (Linalool-acetate),  the  acetic-ester 
of  Linalool,  a  liquid  which  is  also  contained  in  oil  of  lavender 
(see  above).  This  ester  being  the  real  vehicle  of  the  bergamot 
aroma,  the  quantitative  estimation  of  it  in  a  bergamot  oil  directly 
indicates  the  value  of  the  sample.*  Messrs.  Schimmel  &  Co.  state 
in  a  recent  reportf  their  opinion  of  this  method  of  evaluation,  and 
give  the  results  of  their  experiments  on  various  specimens  of  oil 
as  follows : — 

"  Supported  by  the  results  of  numerous  observations,  we 
are  now  in  a  position  to  lay  down  exactly  the  requirements 
for  a  genuine  Bergamot  oil.  I'he  valine  of  a  sample  inay  he 
accurately  judged  by  the  determinaiion  of  its  physical  properties 
and  the  proportion  of  linalool-acetate  which  it  contains, 

"  The  chief  adulterants  of  Bergamot  are  oil  of  turpentine,  oil  of 
orange  and  oil  of  lemon.  J  All  three  affect  the  solubility  of  the 
Bergamot  oil  in  diluted  alcohol,  and  reduce  its  specific  gravity  and 
the  percentage  of  ester.  In  examining  Bergamot  oil  it  is  therefore 
first  of  all  necessary  to  iiscertain  the  specific  gravity  and  specific 
rotatory  power.  It  should  be  soluble  at  20°  C  in  1^  to  2  volumes 
80  per  cent,  alcohol ;  slight  turbidity,  which  becomes  greater  upon 
the  addition  of  more  alcohol,  is  caused  by  the  separation  of 
Bergaptene,  biU  no  small  drops  of  oil  slwuld  remain  undissolved, 

"  To  distil  the  oil  under  ordinary  atmospheric  pressure,  is  quite 
useless  for  the  purpose  of  determining  the  value,  as  under  such 
conditions  a  radical  decomposition  of  the  oil  supervenes. 

"  The  following  tables  contain,  besides  physical  data,  the  results 
obtained  in  an  ester-determination  of  Bergamot  oils  of  different 
quality : — 

*  Compare  the  researches  of  Semmler  and  Tiemann,  Ber.  Deutsche.  Chem. 
<ies.,  XXV.,  p.  1180. 

t  Bericht.,  April,  1893. 

t  For  other  adulterants  see  p.  76,  vol.  i. 
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Table  I. — Good  ami  medium  oils.* 


1 
SAPONinCATIOX  1 

ORIGIN'. 

SP.  GR. 
AT 

SPECIFIC 
ROTARY  POWER 

ESTEE 

so. 

PROPOR- 

15^  C. 

(20  M.M.) 

QUAN- 

K 0  H       TION. 

-  —   -  — 

TITY. 

used.   1 

« 

1 

1 

Owndistillate 

.• 

■1                    1 

1 

I 
1                    1 

1893 

0-895 

Undeter-  \  9 

1 

mined"f 

0 

2-50   g.  0-3248  g,  45     r. 

2 

Reggio,  S.    ... 

0-886 

+  30 

;9 

0 

2-18   „    0-2520.,;  40-5  , 

3 

»»      $*     •  •  • 

0-886 

+  sno' 

> 

2-33    „ 

0-2632  „  39     , 

4 

>i      »     •  •  • 

0-884 

+  2* 

ki 

2-20   „ 

0-2464,.  391  .. 

5 

ft      »»     •  •  • 

0-886 

+  4 

s' 

2-37    „ 

0-2632,.  38-99, 

6 

>»      •>      •  •  • 

0-884 

+  2 

J0 

2 

2-05    „ 

0  2184,.  37     „ 

7 

»»      »»      •  •  • 

0-883 

+  2 

9 
0 

2-785  „ 

0-2912,   36-6  „ 

8 

Messina,  J 

1 

0-883 

+  2 

• 
< 

i-V     P»  ^  w 

2*ooo  „ 

0-2632,.  36-3  „ 

*  Helbingaml  Passmore  have  recently,  in  close  agreement  with  the  alwire 
figures,  ascertained  the  ester  proportion  of  42-4^^  in  a  Berganiot  oil  exaiuined 
by  them.     Pharm  Kec.,  Jan.,  1893. 

t  Owing  to  the  ilark  colour  of  this  satuple,  its  specific  rotatory  power  ci>uld 
not  be  ascertained. 
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1 
o 
«> 
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Tahle  II. — Infer iA)r  and  had  oils. 


ORIGIN. 


Mes.siiia,  P. 

,.        II 
„        J. 

K. 

K. 


SP.GR. 
AT 


0-881 
0-881 
0-880 
0-878 
0-875 


SPECIFIC  ! 

ROTATORY 

POWER     ' 

(20  M.M.)  ] 


:/;  c  o 

^  2  P 

j::  >  -< 

C2  C^  \  o  ! 

9       00 


-f  3^20'   not  sol. 
+  3^        soluble 
+  3^       '  not  sol. 
4-5^20'        „ 
+  3^       ,       „ 


SAPOXIFICATIOX.       ? 


Ql  AX-      K  O  H      g 


TITY. 


used. 


2-98  ir.  0-29G8g 

1-95  \,  0-1848,, 

1-74  „  0-1568  „ 

2-63  „  0-2352,, 

2-41  ..  01512  „| 


>♦ 


34-8  % 

32i) 

314 

31-2 

220 
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Table  III. — Mixtures  made  by  us  (for  purposes  of  control)  from 

good  oil  loUh 


NO. 


1 
2 
3 


ADDED. 


24-3  ^  Tur- 

pen  tine  oil 

25%  Orange 

oil 

25  y  Lemon 


SP.GR. 
AT 

15^C. 


OlJ 


0-879 
0-876 
0-879 


sPEcinc 

ROTATORY 

POWER 
(20  M.M.) 


oo 


+  '1 

+  6^ 
+  4^40 ' 


S5   O  S 

^  2  o 

CO  ^ 


SAPONIFICATION. 


QUAN- 
TITY. 


not  sol. 


>i 


» 


2-97  g. 


3-21 


2-43 


>» 


»» 


KOH 

used. 


0-2240g 
0-2576,, 


02184 


» 


I 

2 

O     . 
Ph   O 

H 


S 


26-3% 


28 


31-3 


»» 


}) 


Table  IV. — Distilled  oils. 


ORIGIN. 

SP.GR. 
AT 

15^0. 

SPECIFIC 
ROTATORY 

POWER. 
(100  M.M.) 

SOLUBILITY  IN  1 J 

TO  2  VOLS.  OF 

80  %  ALCOHOL. 

SAPONinCATION. 

1 

1. 

NO. 

QUAN- 
TITY. 

KOH 

used. 

ESTER    Fl 

Tio: 

1 

From  the 

residue  of 

our   1893 

2 

pressing. . . 
From  the 

0-873 

+  11^10' 

soluble 

7-26  g. 

0-2576g 

12-4% 

residue  of  ' 

our   1892  ; 

3 

pressing...  0873 
Oil  of  40  % 

+  40 

» 

4-23  „ 

01456  „ 

12    „ 

Ester  rec- 

tified     ...  0-871 

+20*^40'!       „ 

1 

2-41  „ 

01512  „ 

22    „ 

Commenting  on  the  results  above  tabulated,  the  investigators 
remark  as  follows : — 


I 
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"  The  two  first  oils  (on  Table  I.)  prove  that  all  oils  of  high  esta- 
proportion  distinguish  themselves  from  the  varieties  containing  le» 
ester  by  their  higher  specific  gravity  and  their  greater  solubility  in 
80  %  alcohol.  Our  own  pressing  (Table  I.  No.  1)  contains  a  higher 
ester  percentage  and  a  higher  specific  gravity  than  all  other  oik  at 
present  known  to  us,  even  from  the  best  sources.  It  is  prvbaUi 
tfiat  an  entirely  unmixed  Bergamot  oil  is  never  seen  in  eommerce, 

"  The  third  table  shows,  by  means  of  the  control  experiments, 
that  the  addition  of  Turpentine,  Orange  oil  or  Lemon  oil,  can  be 
proved  convincingly  by  the  determination  of  the  ester  jiercentage. 

"As  the  intensity  of  the  aroma  and  therefore  the  value  of 
Bergamot  oil  depend  solely  upon  the  quantity  of  Linalool-acetate 
which  it  contains,  we  must  consider  the  determination  of  the  ester 
percentage  to  be  the  decisive  test  of  quality,  and  may  fix  the 
minimum  at  38  per  cent,  of  Linaool-acetate.  The  sp.  gr.  should 
not  be  below  0*881  at  15^  C.  nor  the  specific  rotation  higher  than 
20^  (100  m.  ni.).  These  requirements,  as  shown  by  Table  L,  are 
very  moderate,  and  will  soon  have  to  be  made  more  severe,  in  the 
interests  of  genuine  manufacture. 

"Table  III.  explains  the  changes  which  Bergamot  oil  experiences 
by  steam-distillation.  The  abnormally  low  ester-percentiige  of  the 
oils  distilled  from  the  residue  of  the  pressing,  or  of  the  rectifie<{ 
oils,  shows  that  all  distilling  operations  are  injurious.  In  practice 
this  has  long  been  admitted,  otherwise  the  much  easier  process  of 
distilling  the  oil  instead  of  pressing  it  by  hand  would  certainly 
have  been  preferred.  Owing  to  its  poverty  in  ester  the  distilled 
oil  only  possesses  a  very  slight  Bergamot  aroma  and  much  more 
resembles  in  fact,  Lign-aloe  oil ;  also  its  specific  gravity  and 
behaviour  towards  acetic  anliydride  show  it  to  be  rich  in  Linal<k>I. 

A  distilled  oil  which  only  contained  12  per  cent,  of  ester, 
showed,  after  treatment  with  acetic  anhydride  (as  above-explained, 
on  Lavender  oil),  a  proportion  of  61*5  per  cent,  of  Linalool -acetate. 
Pressed  Bergamot  oil  also  contains  a  little  free  Linalool :  an  oil  of 
.*>7  per  cent,  contained  after  this  trciitnient,  47  per  cent,  of  ester. 

It  may  be  taken  for  granted  that  tlie  Berg^imot  oil 
manufacturers  use  the  oil  distilled  from  the  residue  of  the  pressing, 
to  mix  with  the  pressed  oil.  This  is  the  explanation  of  the  low 
ester  percentage  and  the  low  specific  gravity  of  the  commercial 
oils  as  compared  with  ^^^"  oU  pressed  by  us. 
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The  rectification  of  Bergamot  oil  must  be  pronounced  altogether 
irrational.  The  acetate  of  Linalool  is  such  a  delicate  body,  that  it 
is  already  partly  decomposed  by  steam  distillation.  As  is  proved 
by  Table  IV.,  No.  3,  a  rectified  oil  is  worth  intrinsically  about  half 
as  much  as  a  pressed  oil.  To  go  to  the  trouble  of  rectifying  the 
oil  is  therefore  surely  paying  too  high  a  price  for  the  mere  optical 
advantage  of  absence  of  colour." 

In  the  Report  from  which  the  above  valuable  information  is 
abstracted,  the  authors  take  the  opportunity  of  making  the 
following  preliminary  statement  concerning  a  scientific  investiga- 
tion which  they  have  undertaken,  and  which  may  possibly  lead  to 
important  practical  results: — "A  series  of  recent  researches  has 
established  the  fact  that  the  Esters  of  certain  alcohols  of  the 
composition  C j  ^  Hj ,,  0,  and  C^  ^  H„o  0,  are  principal  constituents 
of  a  large  number  of  essential  oils,  which  owe  their  aroma  in  the 
main  to  the  presence  of  the  esters  in  question. 

"  Thus,  for  instance,  Linalyl-acetate  and  other  esters  of  Linalool 
have  been  recognised  as  constituents  of  Lavender  oil,  Bergamot  oil 
and  Petit-grain  oil ;  while  Geranium  oil,  Lavender  oil  and  Lemon- 
grass  oil  contain  esters  of  Geraniol,  principally  geranyl-acetate. 
In  Pine  oils,  finally,  esters  of  Borneol  have  been  found.  In  the 
course  of  this  investigation  we  have  succeeded  in  discovering  a 
new  process  for  the  isolation  of  these  esters,  for  which  we  have 
applied  for  a  Patent.  All  these  esters  are  very  sensitive  bodies 
which  cannot  be  distilled  under  ordinary  atmospheric  pressure 
without  splitting  up ;  to  obtain  them  free  from  foreign  bodies, 
distillation  in  vacuo  is  therefore  necessary.  Up  to  the  present  we 
have  succeeded  in  preparing  over  twenty  such  esters,  several  of 
which  appear  to  possess  a  practical  value.     Amongst  them  are  : — 

Bomyl-acetate  (crystallised  in  rhombic  crystals).  Boiling  point 
98^  C.  at  10  m.  m.,  sp.  gr.  0*991  at  15^  C.  Melting  point  29^. 
Has  an  intense  odour  of  Fir-needles. 

Bomyl'formiate  (liquid).  Boiling  point  90*^  at  10  m.  m.,  sp.  gr. 
1013  at  15*^.     Aroma  resembling  that  of  Bornyl-acetate. 

Geranyl'fonniate  (liquid).  Boiling  point  104^-105^  at  10  m.  m. 
Has  a  strong,  pleasant  aroma  of  a  peculiar  character. 

Geranyl-acetate  (liquid).  Boiling  point  111^-115^  at  10  m.  m. 
Aroma  resembling  that  of  I^avender  oil,  but  more  agreeable. 
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Lincdyl-formiaie  (liquid).  Boiling  point  100^-103^  at  10  m.ia. 
Aroma  resembling  Petit-grain  oil  and  Bergamot  oil. 

lAncdyl'CicetcUe  ()i(\}i\A),  Boiling  point  108^-110^  at  10  hlbl 
This  ester  possesses  a  strong  Bergamot  odour  and  will  doubtless 
be  very  useful.  We  have  prepar»i  a  large  quantity  of  this  artidc. 
which  we  bring  into  commerce  under  the  name  of  Bergamid!' 


Vol.  I.,  p.  77. 

Bergapten.  The  chemical  constitution  of  this  cr}'staIliiK 
constituent  of  Bergamot  oil  is  represented  by  the  fonnuk 
CijjHgOj.  It  has  recently  been  investigated  scientifically  by 
Pommeranz.* 


Vol.  I.,  p.  70. 

Lemon  oil.  As  turpentine  oil  is  the  main  adulterant  of 
Lemon  oil,  of  which  it  lowers  the  specific  rotatory  power 
considerably,  while  on  the  other  hand  it  increases  the  specific 
gravity,  the  determination  of  these  two  points  becomes  of  great 
importance.  The  rotatory  power  of  a  good  pure  Lemon  oil  should 
not  be  below  +  60^  in  a  100  m.m.  column,  and  the  sp.  gr.  should  W 
from  0858  to  0-859  at  15^  C.  If  these  tests  are  applied  with  due 
care,  adulteration  by  turpentine  oil  cannot  pass  undetected.. 

Other  probable  adulterants  of  Lemon  oil  are  the  terpenes  (a 
mixture  of  Pinene  and  Limonene),  which  are  abstracted  fn>in 
Lemon  oil  in  the  manufacture  of  the  so-called  "  Terpene-free 
Lemon  oil,"  or  concentrated  Lemon  oil.  These  terpenes,  although 
of  a  lemon-like  odour,  contiiin  practically  no  Citral,  tlie  odoriferous 
principle  of  oil  of  lemon.  It  is  stated  tliat  a  firm  of  manufacturers 
of  the  "Terpeneless  Lemon  oil"  is  doing  a  considerable  trade  in  such 
terpenes,  invoicing  the  same  under  tlie  denomination  of  *'  Citrene." 
As  "  citrene  "  is  not  to  be  found  in  price-lists  the  inference  is  tluU 
it  is  used  to  cheapen  Lemon  oil.  What  is  now  requiretl  to  che<k 
this  manipulation  is  a  process  for  the  quantitative  determination 
of  the  citral  percentage  in  Lemon  oil.     Efforts  are  being  made  to 

•  Monatsheft  fur  Chemie,  1893,  p.  28. 
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devise  such  a  process,  the  vahie  of  the  oil  depending  exclusively 
upon  the  proportion  of  citral  present  in  it.  Although  the  aroma 
of  citral  appears  (in  consequence  of  its  enormous  concentration)  to 
vary  somewhat  from  that  of  Lemon  oil,  it  will  be  found,  on  diluting 
it  to  its  corresponding  strength,  that  there  is  no  longer  any 
difference  between  it  and  Lemon  oil,  either  in  odour  or  in  taste. 
The  action  of  concentrated  sulphuric  acid  on  "citrene"ha8  been 
studied  by  Bouchardat  and  Lafonf.* 

It  is  greatly  to  the  interest  of  consumers  to  secure  the  oils 
which  are  prepared  during  the  first  two  months  of  tlie  harvest, 
i.e.y  November  and  December,  experience  having  shown  that  the 
first  oils  of  the  season  are  of  a  better  quality  than  tliose  obtained 
from  later-matured  fruit.  Also  the  fruit  itself  which  is  gathered 
in  November  and  December  is  preferred  in  commerce  to  that  which 
is  collected  later  on. 

Vol.  I.,  w  70. 

Orange   oil,  sweet.     As  this  oil  consists  chiefly  of  the 

strongly  dextrogyre  limonenes,  and  the  adulterations  are  chiefly 

practised  with  turpentine  oil,  the  method  of  examination  in  this 

case  also  is  based  upon  the  determination  of  the  two  important 

physical  properties — specific  rotatory  power  and  specific  gravity- 

The  rotatory  power  of  pure  oils  has  been  determined  tis  +  97^20' 

or  at  least  +  95^    in   a    100    m.   m.   tube,  and   their  sp.  gr. 

0*850  at  15^  C.     If  turpentine  be  added  to  such  an  oil  the  rotatory 

I>ower  will  naturally  decline  and  the  sp.  gr.  increase.     Thus,  an 

examination  being  made  of  a  suspected  sample,  the  si)ecific  rotatory 

l>ower  was  found  to  be  +  65^20',  and  the  sp.  gr.  at  15^  C  0*856, 

data  which   indicated    gross  adulteration    with   turpentine ;    in 

confirmation   of    this,    the    turpentine    was  separated  out    and 

identified.      During  the  distillation  50  per  cent,  of  the  oil  came 

over  below  170*^,  that  is  to  say,  much  below  the  boiling  point  of 

Limonene,  the  chief  ingredient  of  genuine  oils.      By  repeated 

fractional  distillation  a  considerable  quantity  of  almost  pure  Pinene 

was    recovered     from    the    oil.       It     i)0S8essed    the     following 

properties : — 

Boiling  point    158^-162^  V. 

Specific  gravity    0*801  at  15^  C. 

„      rotatory  power +0*^40   (100  m.  m.) 

*  Journ.  (le  Pbarm.,  xxvii.  (1893),  p.  40. 
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and   was    further  characterised  by   the    derivative   Pinene-iiitn>- 

benzylamine  of  122^-123^  C.  melting  point. 

In  genuine  orange  oil,  natural  Pinene  only  occurs  in  exceedinglj 
small  quantities;  this  is  evident  from  the  extent  of  dextro-rotation, 
which  ahnost  ei^uals  that  of  pure  limonene.  Having  regard  to  the 
low  specific  rotatory  power  of  the  oil  examined,  it  may  be  taken 
for  granted  that  this  specimen  consisted  of  a  mixture  of  orange  oil 
with  at  least  20  per  cent,  of  turpentine  oil. 

There  exists,  however,  a  more  dangerous  adulterant,  viz.,  the  so- 
called  "Aurancine,"  the  residual  product  in  the  manufacture  of 
"  concentrated  "  orange  oils. 

The  total  exports  of  Sicilian  and  Calabrian  essential  oils  in  1892 
were  as  follows  : — 

Exports  from  Messina  264,101  Kilos. 

Reggio  54,000 

Catania  5,401      „ 

„  Palermo  35,876      „ 


Total...      359,378 


>i 


1889  !,  277,599   1 
1888  „  298,611   „ 


The  total  in  1891  was  264,150   „ 

1890  „  301,879 
1889  „  277,599 
1888  „  298,611 
1887  „  336,128   .. 


Vol.  1,,  p. :;:;:». 

Camphor.  Consular  iieport  (Xo.  1,260)  stiites  that  "the 
average  annual  ex])()rt  ot  tanij)hor  from  Japan  is  about  5,000,000 
lbs.,  of  which  about  one  (juarter  reaches  the  United  States,  either 
direct  or  via  Euroi)e :  the  remainder  being  taken  by  Eun>pe, 
excepting  a  suuill  (juantity  sent  to  India.  In  1892,  the  total 
purchases  by  foreign  dealers  amounted  to  1,713  tons,  which  is 
below  the  business  of  an  average  year.  Prices  ruled  in  favour  of 
Jai)anese  j)roducers ;  the  lowest  having  been  35  dollars  per  piciil 
of  L'3:3tV  lbs.  in  May,  and  the  highest,  63  dollars  in  DecenilKT. 
These  figures  represent  common  crude  camphor,  which,  during  the 
year  has  b(*p'    '     '  red  and  adulterated  worse  than  ever,  in  spite 
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of  high  values  paid  and  the  strong  protests  of  purchasers,  some  of 
whom  now  absolutely  refuse  to  have  dealings  in  camphor  which 
has  not  drained  in  the  warehouses  during  at  least  48  hours."  The 
Eeport  adds : — "  The  districts  in  Japan  famed  for  camphor  trees 
are  Kiushiu,  Shikoku,  Iga,  Suruga,  Ise  and  Kishiu.  The  forests 
owned  by  the  people  are  now  almost  denuded  of  timber  and  very 
little  will  be  left  a  few  vears  hence.  However,  the  Government 
forests  are  still  very  rich  in  camphor  trees,  and  it  has  been 
estimated  that  these  alone  will  maintain  annually  during  the  next 
twenty-five  years  the  full  average  supply  of  crude  camphor. 
Formerly,  very  little  care  was  bestowed  upon  the  preservation  and 
cultivation  of  this  valuable  timber.  More  recently,  however,  not 
only  the  Government,  but  also  the  people,  have  been  giving  to  this 
most  important  question  the  attention  it  long  ago  deserved. 
Numerous  young  trees  have  now  been  planted  and  their  growth  is 
being  carefully  tended.  Consequently,  although  hitherto  the 
youngest  wood  from  which  camphor  was  extracted  was  about 
seventy  or  eighty  years  old,  it  is  expected  that  under  present 
scientific  management,  the  trees  will  ^ive  equally  good  results 
after  twenty-five  or  thirty  years.  The  roots  contain  a  much  larger 
proportion  of  camphor  than  the  trees,  10  lbs.  of  crude  camphor 
out  of  200  lbs.  of  wood-chips  being  thought  satisfactory.  The 
Suruga  timber  yields  a  much  smaller  percentage." 


Pine-needle  oil.  Under  the  general  name  of  Pine-needle 
oil  (in  German  "Fichtenimdelole  ")  are  comprised  the  volatile  oils  of 
the  needles  and  young  shoots  of  various  conifers  belonging  to  the 
genem  Pinus,  Picea,  Abies  and  Larix.  Our  knowledge  of  the 
chemistry  of  these  oils  is  still  imperfect ;  with  some  few  exceptions 
there  have  been  no  complete  investigations  of  them,  and  it  has 
hitherto  been  customaiy  to  consider  only  certain  of  their  physical 
characters,  such  as  specific  gravity,  optical  rotation,  boiling  point, 
and  the  detection  of  particular  terpenes.  For  distinguishing 
between  the  needle  oils  and  turpentine  oils,  the  odour  has  been 
the  chief  criterion,  and  only  in  a  few  instances  determination  of 
the  rotatory  power  afforded  the  means  of  ascertaining  the  presence 
of  considerable  amounts  of  la^volimonene  in  some  kinds  of  pine- 
needle  oil.  Under  these  circumstances  it  is  not  remarkable  that 
the  material  met  with  in  commerce  as  "  pine-needle  oil  "  has  often 
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Iif'ifti  fiottiin^  tnore  than  torpentine  niL  i»  Ts^hich  i  lUK-jcrJe 
<Ml(Hfr  tiiiM  iK'f^n  f'/»mmnnicated  hy  «[iffCfTTai3on  'Iv^pf  sannsnB 
mMulhm,  or  )iy  an  admixtnre  of  finine  onu*^  pLaeHll»iIl^  iL  1 
jinu'ticiil  «;xHniinHtion  of  gennine  jAw^-ottcdhtt   <nl 


(iMnimblf!.  Hii(l«  (ifM^mting  upoo  mati»riftl  of  miiiiieiiiiiiiialiM^  ligg. 
hnrtnitii  Hfid  WHHiaum  have  ded^rmineil  che  phyrBciI  duaflc 
iiimI  rotiHtittH^itM  of  M!veral  of  thf^»e  oils,  590  tar  as  che  pr>!!aei£  jacr 
of  N('i<«iM'n  will  allow.  The  fletaib  of  the  inin^aiijzaniKi  bar?  b^ 
|Milili«lHMl  ill  Um?  "Archives  rler  Pharmacie,"  IS9:>,  p.  ±7'}-50:I* 

It  lifVH  Ihw^ii  liMctfrtainecl  that  in  almont  all  kinds  ot  pufieHittfr 
oIIn  oNh^tH  of  iHiriKuil  are  pn^nent,  fhiefly  the  acetzi:^  es&er.  imi  & 
may  Im^  ir^anhMl  an  the  l)Ofly  U>  which  the  pceoliar  pine  •>irj<xri& 
lino.  Tho  valuo  of  the  oil  i«  efttiniated  hy  the  #|iiaiicirj  ^il  ^ 
IhmIv  pnmfMit.  The  particular  character  of  these  oils  i*^  decenniBK 
mIno  by  tlio  iireNonce  of  diflerent  terpenefl.  Among  these  hav^bce^ 
found  lfi«vo])in(*ne.  <lextropinene,  la'volimoiieiie.  dipentene.  phelhs- 
<lt'onoan<l  MvlviWretie.  M(mi  of  the  oils  aLsocoatain  thesesqoiter- 
ponn  nimHMl  liy  Wiillach  cndinene. 

Tonntiniato  the  value  of  ])ine  oils,  it  is  necessaiy,  not  only  t<^ 
aN'fM'ttiin  Mm  M|uM'ific  gravity,  the  optical  rotation  and  the  boifiie 
jmint  ImiI  mImo  it>  ih'tprniine.  the  jiercenta^e  of  esters (Bomyl acetate i 
Tin*  «|niint ilnlivc  rMlcr-drtcrniinatioii  may  be  earrieil  out  in  thr 
nhlmMiy  wny  l»v  tin*  HMponilication  of  the  oil  with  an  ale«>holic 
|m»Imm|i  lyn  ul'  knnwn  Htrcnj^th  and  subsequent  titration  \vith  an 
nrid.  'Y\\\y  iMMcrntnp'  t)f  bornyl  act^tate  is  calculate<I  from  the 
(|Uiinlily  of  |»ntMMh  in  combination. 

Thr  nd  of  .//»/*. s"  /urfifutfti,  \).  C  (A.  r.rcrlsa,  Lk.)  is  extniete*!  in 
Swil/Pilnnd  jmuI  ibo  Tyrol  from  the  needles  and  youn^  sh<x>t6  <»f 
ibiM  |tiiH«  (Norway  Spruce  Fir).  It  has  a  very  agret*able  fresh 
odour,  nnd  i'*  Ibcrtd'orr  largely  used  as  a  perfume.  The  oil  has  asp. 
j»j.  of  0  HV."»  III  l.'*^'  ('..  and  is  Lvvo-rotatory  for  a  column  of  10'* 
ni  ni        :M^'  \{)  . 

I  >iM|  jINmI  under  ordinary  ])ressure,  S  j>er  cent,  passes  over  l>etwefn 
\M)''  and  IVd^M'..  and  ".")  jut  cent.  I)etvveen  ITO""  and  185"'; 
<lect»n\|»ositiou  (ben  couinu»nces,  as  the  bornyl  acetate  present  can 
ouly  be  disiiUed  in  vacuo  or  by  the  aid  of  steam. 

Naturally.  tbt»  boiliujj:  poiut  of  an  oil  liable  to  undergo  dwoiu}"*- 

•   Al»MtrKottMl  111  rimnu  .lo\ini.  [.S],  \xiii..  p.  967  ;  and  JourD.  Cheui.  Soc., 

N<»v.,  I  sua. 
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"Sition  by  heat  cannot  give  any  indication  of  its  composition.  In 
Ais  instance,  the  liberated  acetic  acid  converts  part  of  the  terpene 
.into  dipentene,  terpinene  and  polymeric  produsts,  by  which  the 
boiling  point  is  itiised.  A  detennination  of  the  boiling  point  serves, 
however,  to  distinguish  genuine  oil  from  those  kinds  which  consist 
chiefly  of  turpentine  oil,  and  therefore  distil  over  completely  below 
170^  C. 

To  ascertain  the  nature  of  the  constituents  of  this  oil,  it  was 
heated  for  some  hours  with  a  sufficient  quantity  of  alcoholic  potash, 
and  then  fractionated  by  means  of  steam : — From  the  lowest  boiling 
fraction,  frequently  rectified  over  sodium,  pinene  was  obtained, 
boiling  at  157^-160^,  optical  rotation  — 32^.  Refraction  for  the 
line  Ud  1*4658.  For  further  identification,  it  was  converted  into 
very  characteristic  uitrosochloride  and  nitrolbenzylamine  com- 
pounds. 

The  fraction  boiling  from  170^  to  180^  was  lavo-rotatory,  and 
when  bromated  gave  a  large  quantity  of  limonene  tetrabromide, 
showing  the  presence  of  Isevolimonene. 

From  the  fraction  of  higherboilingpoint(190°-240^)  crystalsweie 
deposited  on  cooling,  wliich  melted  at  206^-207^  after  recrystalli- 
sation  from  petroleum  spirit,  and  had  all  the  characters  of 
laevo-borneol.  The  portion  boiling  above  240*^  consisted  almost 
entirely  of  sesquiterpene.  The  acid  separated  by  saponification 
consisted  chiefly  of  acetic  acid,  and  the  amount  of  bornyl  acetate 
was  found  to  be  4*5  per  cent. 

Operating  in  a  similar  manner  with  samples  of  other  oils,  the 
following  results  were  obtained : — 

The  oil  produced  in  Switzerland  and  in  Thuringia  from  the 
young  cones  of  Abies  pectinata,  U.C.  (Abies  excelsa,  Lk.)  is  also 
met  with  in  commerce  under  the  name  of  pine  needle  oil.  It 
differs  from  the  oil  above  referred  to  (from  the  needles  and  young 
shoots)  in  its  mild  odour,  low  specific  gravity  and  greater  rotatory 
power.  The  Swiss  oil  examined  by  Bertram  and  Walbaum  had  a 
sp.  gr.  of  0-854,  rotation  —72''.  Between  150^  and  170^  16  per 
cent,  distilled  over,  from  170^  to  185^  76  per  cent.,  and  the  residue 
amounted  to  8  per  cent.  The  amount  of  ester  in  this  oil  was  so 
small*  that  the  separation  of  borneol  was  not  attempted.  The  chief 
constituents  are  licvo-pinene  and  laivo-limonene,  the  latter  pre- 

*  About  0*5  per  cent. 
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dominating  and  amounting  to  a  verj'  '^igh  percentage,  h 
accordance  with  this  fact,  its  sp.  gr.  is  very  low  and  its  optiol 
rotation  very  high ;  in  commercial  samples  (sold  as  "  superfine  oO 
of  pine  needles  "),  the  sp.  gr.  has  been  observed  to  be  from  0^855 
to  0-8C2  and  its  rotatory  power  — 57^  to  — 75"^. 

The  oil  obtained  from  the  needles  and  young  twigs  of  AHa 
Canadensis,  Lin.  (Hemlock  Spruce  Fir),  in  North  America  was  fouini 
to  have  a  sp.  gr.  of  0*907  at  15^  C,  and  an  optical  rotation  d 
— 20^  54'.  It  contains  hevo-pinene,  sesquiteri)ine  and  as  much  as 
36  per  cent,  of  laivo-bornyl  acetate.  Oil  prepared  by  the 
investigators  from  fresh  needles  and  branches  of  Picea  rulgaru, 
Lk.,  had  a  sp.  gr.  of  0*888  and  an  optical  rotation  of  — 21^40'.  h 
contained  hevo-pinene,  hevo-phellandrene,  dipentene,  lievo-boniy! 
acetate  (8*3  per  cent.)  and  sesquiterpene.  In  the  Austrian  Alps, 
the  needles  and  branches  of  Pinus  Paviilio,  Haenke  (Mountain 
Pine),  are  distilled  on  a  large  sc!ale,  and  the  oil  obtained  from  them 
is  extensively  used  in  soap-making  and  other  purposes  of  perfumeiy. 
A  sample  of  tliis  oil  from  the  Tustesthal  of  sp.  gr.0-86o  and  —9'' 
rotation  was  found  to  contain  hevo-pinene,  hevo-phellandrene, 
fiylvestrene,  bornyl  acetate  (5  per  cent.)  and  a  little  sesquiteqiene. 

The  oil  produced  in  Sweden  from  the  needles  of  Pinu^  syUfdru, 
Liu.  (Scotch  Fir),  was  found  to  have  a  sp.  gr.  of  0872  an-l  i-. 
rotation  +  10^' 40',  ami  to  contain  dextro-pinene,  sylvestrene  ami 
probal)ly  some  bornyl  acetate;  44  per  cent,  distilled  at  16O^*-170". 
and  40  i)cr  cent  at  170'''-185'^.  The  oil  obtained  fnnn  the  uee^lK-^ 
of  this  tree,  throwing  in  (lennany,  had  a  sp.  gr.  of  0*88G  and  a 
rotation  +10^.  Its  composition  was  similar  to  that  of  the 
Swedish  oil. 

The  occurrence  of  sylvestrene  in  the  oils  of  Pinus  pmniliu  an«i 
Pinn>i  sf/lresf.ris  is  interesting,  as  this  terj)ene  has  hitherto  heeu 
noticed  only  in  Swedish  and  Polish  oils  of  turpentine.  lu^ 
presence  in  the  Pine  oils  was  proved  beyond  doubt  by  the  fonua- 
tion  of  the  typical  hydrochlorate  of  72*^  melting  point.* 

The  oil  of  Pinus  picca  (Silver  Fir)  is  very  similar  in  character 
to  the  true  Pine  oil  (from  Picea  vidyarU).  Its  sp.  gr.  is  0'87r>  an«l 
its  optical  rotation  — 58^  40'. 

Hirschsohnt  has  recently  discovered  bornyl -acetate  in  Siberian 
Pine  oil  (from  Abies  Sihirica)  and  isolated  it. 

♦  Schimmel  &  Co.,  Bericht,  April,  1893. 

+  rharm.  Zeitsclirift  fiir  Kussland,  1892,  No.  38. 
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Flawitzky*  examined  oil  of  Pinus  Cemhray  Lin.,  and  prepared 

:.  from  it  by  repeated  fractional  distillation,  a  terpene  of  sp.  gr. 

.   0-861  at  18^  C,  and  an  optical  rotation  of  +  38^-74  (100  m.  m.  tube). 

.  By  conversion  into  the  hydrochlorate,  melting  at  125^,  it  was 

ascertained  to  be  dextro-pinene  (he  calls  it  dextro-terpene).      Pure 

-   pine  oil  only  yields  a  small  quantity   of  a  constituent  (Laevo- 

f_    pineue)  boiling  below  170^  and  leaves  a  considerable  residue  in 

the  retort   boiling  above  185^,   which  consists  mostly  of  bomyl 

acetate    and    other  esters  of  bomyl;  but    as   before    observed, 

decomposition  commences  at  a  temperature  over  185^,  and  the 

bornyl  acetate  present  can  only  be  distilled  in  vacuo  or  by  the  aid 

of  steam.     (Bomyl  acetate  boils  at  98^  at  f  0  m.  m.).     Besides  this 

body,  Isevo-limonene  must  also  be   considered  as  an  important 

constituent  in  pine  oil. 

Even  a  simple  distillation  from  a  fractionating  flask  affords  a 
view  of  the  differences  between  the  coniferous  oils  coming  into 
commerce,  as  the  following  table  shows  : — 

Pure  Pine  Oils. 


ORIGIX.+ 


Pinus  VulgariSylk,.. 
Sp.  gr.  b-93» 
Rotation  —23*' 

Pinus  Picea 

Sp.  gr.  0-875 
Rotation  —58^  40' 

Abies  Canadensis^  Lk. 

Sp.  gr.  0-907. 
Kotetion  —20''  64' 

Pinus  pumilio, HAenke 

Sp.  gr.  0-865 
RotJition  —9" 

Abies   Excelsa,    Lin. 

(from  the  Cones) . . . 
Sp.  gr.  0-854 
Rotation  —72*'  40' 


FRACTION 
150^-170^ 


17  per  cent. 


8 


)) 


11 


M 


nil. 


FRACTION 

170^-185^ 


33  per  cent. 

55        „       \ 

containing  > 

limonene  J 

37  per  cent. 


70 


>» 


16  per  cent.  \  containing 

\   limonene 


residue. 


'50  per  cent 


E 
.2 


?^ 


4 

o 
c 


37 


»» 


52 


>» 


30 


»> 


8 


»» 


(no  borneol) 


*  Journ.  fiir  Pract.  Chem.,  xlv.,  p.  115. 

t  Sp.  gr.  is  taken  at  15°  C.  and  at  100  in.tn.  pressure    The  optical  rotation 
was  observed  in  100  m.ni.  tabe. 
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Cheap  Commercial  Oils. 


NO. 


3 


I 


PHYSICAL  PROPERTIES. 


FRACTION 
150^-170^. 


FRACTIOX 
1 70^-1  S5^\ 


REsmn. 


/A  ^-    1     ^  J.'  1  lo  f  ^6  per  cent.  1 

Optical  rotation  +  14°, (terpentine  oil) 

I 
I 

rSp.gr.  0-873  at  15^C.V  I   95  per  cent  V 
\  Opt.  rotation   +4^  J  \ turpentine  oil), 


1  i)er  cent   3  per  cent 


»» 


4 


f        Sp.  gr.  0-868 
\  Optically  inactive 


[  100  per  cent  \  \ 

turpentine  oil:  : 

U      the  first       li 


runnings 
acetic  ether 


were  I 
her  J 


It  is  thought  probable  that  besides  borneol,  other  alcoholic 
constituents  may  be  i)resent  in  some  of  the  pine-needle  oils,  for 
while  ill  soaie  instances  it  is  easy  to  obtain  l>orneol  in  a 
crystalline  state  after  saponification  jn  quantity  aliiinst 
corresponding  to  the  amount  of  ester,  in  others  it  cannot  i»e 
isolated  at  all,  or  only  in  small  ju'oportion. 

On  account  of  the  interest  attaching  to  bornyl-jicetate,  Mt^srs. 
Bertram  &  Walbauni  have  prepared  the  ester  artificially  fn>ni  U}i\\ 
licvo,  and  dextro-borneol.  The  licvo-bornyl  acetate  corres|x»nd.s  in 
all  its  cliaracters  with  the  natural  ester.*  The  dextn)-acetate  is 
distinguishable  only  by  the  rotiitory  power.  In  a  pure  state 
bornyl  acetate  melts  at  29*^  (\,  and  it  crystallises  from  petndeura 
spirit  in  rhombic  crystals  often  an  inch  long.  The  lx)nKH:>l  esters 
of  acids  homologous  with  acetic  acid,  are  very  much  like  the 
acetate  in  odour,  but  it  intenselv  increases  with  the  molecule  of 
the  acid  constituent.  It  is  probable  that  one  or  other  of  these 
esters  may  be  present  in  pine-needle  oil,  together  with  l>ornyl 
acetate. 


•  Series  i. ,  p.  .342. 
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Vol.  L,  p.  232. 

_  Benzoin.  According  to  observations  made  in  Java  by 
"Tschirch, "  the  trees  yielding  benzoin  have  no  secretory  receptacles, 
srand  do  not  contain  any  secretion,  the  leaves,  flowers,  bark  and 

wood  being  entirely  free  from  odour ;  and  it  is  only  when  the  plant 
_ia  wounded  that  the  odoriferous  benzoin  exudes,  consequently  it 

must  be  regarded  altogether  as  a  pathogenic  product."*  Fritz 
ALudy  has  endeavoured  to  ascertain  the  substance  which  gives  rise 

in  this  way  to  the  formation  of  Benzoin,f  tlie  material  for  that 

purpose  having  been  supplied  by  Professor  Tschirch. 

By  treatment  with  ether,  Siam  Benzoin,  like  the  Sumatra 
variety,  is  almost  completely  dissolved,  the  residue  amounting  to 
only  16  to  3*3  per  cent.  On  shaking  the  ether  solution  with  dilute 
alkali  solution,  it  suddenly  solidified  to  a  gelatinous  mass  of 
crystals,  from  which  the  ether  could  not  l)e  separated.  Upon 
adding  some  alcohol,  crystals  of  potassium  salt  of  benzoresinol 
were  deposited  after  some  hours.  By  using  a  very  dilute  alkaline 
solution,  and  leaving  it  for  some  in  contact  with  the  ether 
solution  of  benzoin,  without  shaking,  a  sharp  separation  of  the 
two  liquids  was  effected.  The  dark-coloured  watery  liquid  was 
drawn  off,  and  the  ether  solution  repeatedly  washed  with  very 
dilute  caustic  alkali.  By  treatment  of  this  ether  solution  with 
sodium  sulphite,  no  evidence  of  the  presence  of  aldehydes  was 
obtained.  On  distillation  of  the  ether  a  yellowish  thick  liquid  of 
very  aromatic  odour  remained,  amounting  to  about  03  per  cent. 
of  the  benzoin,  and  probably  consisting  of  a  benzoic  ester,  the 
alcoholic  constituent  of  which  was  not  ascertained.  In  this  way 
it  was  found  that  styrol,  benzaldehyde,  benzene,  styracin  and 
phenyl-propyl  cinnamic  ester  (C^  g  H^  g  0.^),  which  are  constituents 
of  Sumatra  benzom,  are  not  present  in  Siam  benzoin.  The 
alkaline  liquor  contained  benzoic  acid,  vanillin  amounting  to  0*15 
per  cent,  of  the  benzoin,  and  a  resinous  substance  which  gave  no 
benzaldehyde  when  warmed  with  permanganate,  but  resembled 
the  product  obtained  from  Sumatra  benzoin.  This  was  found  to 
consist  of  benzoresinol  and  siaresinotannol — a  substance  analogous 
to  resinotannol.  Bertzoi'esinol,  Cu,  H„  ^  O..,  from  Siam  benzoin,  is  a 
white  amorphous  substance,  without  taste  or  odour,  melting  at 

*  Pharm.  Jouni.  [3],  xxiii.,  p.  886. 
t  Archiv.  der  Pharm.,  xliii.,  p.  231. 
FF 
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amylic  alcohol  from  portions  of  the  oil  examined  by  him  that 
passed  over  at  about  130^  when  separating  the  terpene.  He  h» 
found  similar  traces  in  the  oils  of  cajuput  and  eucalyptus. 


Vol.  I.,  p.  xvii. 

Hedyosmum.  In  the  "  Introduction"  to  the  1st  series,  p.  iviL, 
mention  is  made  of  a  plant  known  in  Jamaica  as  "  Tobacco  Bush," 
Hedyosmum  nutans,  Swartz.*     The  odour  of  the  essential  oU  of 


this  shrub  certainly  reminds  one  of  the  frajijrance  of  tine  '*  h<»nev- 
dew  "  cake  tobacco  blended  with  that  of  the  best  cake  "cavendish" 
(odours  which  are  due  to  "  ferment  oils  "),  luit,  at  the  same  time,  a 
careful  observer  will  notice  a  trace  of  the  odours  of  carvol  and 
carvacrol,  and  an  inexperienced  person  will  compare  the  odour  t<> 
that  of  "  Old  Brown  Windsor  soap."  A  s<imple  of  this  oil  was 
exhibited  at  the  Colonial  Exhibition  in  London,  and,  considering^ 
that  the  leaves  can  be  had  in  quantity,  it  is  surprising  that  manii- 

*  Flor.  Occident.,  ii.,  p.  951  ;  and  Grisebach,  Flor.  of  West  Indian  Islands 
p.  173. 
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facturers  of  toilet  soaps  have  overlooked  the  possible  utility  of  this 
oil,  and  that,  except  as  a  museum  specimen,  the  oil  is  unknown- 
The  sample  forwarded  to  the  writer  by  the  Government  Chemist 
at  Kingston  (Jamaica)  was  too  small  for  a  thorough  examination 
of  its  physical  properties  to  be  made,  but  its  fragrance  is  of  a 
peculiar  nature  to  be  remembered,  and  is  certainly  worthy  the 
attention  of  manufacturers  who  produce  "  novelties."  The  complete 
botanical  analysis  of  the  plant  can  be  found  in  the  works  of  Swartz 
and  Grisebach  above  quoted.  The  accompanying  illustration  is 
copied  from  the  fomier  writer,  the  scale  being  reduced.  The  leaves 
are  from  3  to  5  inclies  long,  other  parts  in  proportion.  The  plant, 
as  before  observed,  is  common  on  the  hills  about  Port  Koyal  and 
on  the  Blue  Mountains  at  elevations  up  to  6,000  feet. 

It  may  be  here  remarked  that  Government  Chemists,  Directors 
of  Botanical  Gardens,  Consuls,  &c.,  are  generally  ready  to  supply 
information  to  enquirers  on  subjects  which  may  be  of  commercial 
utility  (in  fact  it  is  their  function  to  do  so),  and  persons  who  think 
of  establishing  themselves  as  planters  in  our  Colonies  would  find  it 
to  their  advantage  to  correspond  with  such  functionaries  before 
taking  any  decisive  steps. 


Vol.  I.,  p.  307. 

Coleus  aromaticus,  Benth.,  Flor.  Brit.  Ind.,  iv.,  p.  625. 
Syn.  C.  aromaticm,  Lour.,  and  Plectranthus  aronmticics,  Roxb. 

Vernacular.     Pathor-chur,  Hind.;  Pater-chiir,  Beng.,  Pathor- 

chur,  Owa,  Bomb. ;  Pashana  bhedi.  Sans.  In 
"  Flora  Andhirica,"  Karpura-valli  is  a  name 
applied  to  this  plant. 

This  perennial  labiate  plant  is  a  native  of  the  Moluccas,  and  is 
cultivated  in  gardens  throughout  India.  The  leaves  and  all  parts  of 
this  plant  are  delightfully  fragrant.  The  stem  is  creeping,  round, 
succulent,  perennial.  Branches  erect,  round,  very  succulent, 
fragile,  hairy,  foom  1  to  2  feet  high.  Leaves  opposite,  short- 
petioled,  very  thick  and  fleshy,  fragile,  broad  cordate,  crenu- 
late,  2  to  3  inches  long  and  the  same  wide.  The  hairs  on  the  upper 
surface  are  principally  jointed  and  tapering,  but  a  few  are  simple 
and  surmounted  by  a  globular,  transparent,  brilliant  gland,  like  a 
minute  dew-drop.     On  the  under  surface,  the  glandular  hairs  are 
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most  numerous,  and  give  rise  to  a  frosted  appearance.  Tfe 
epidermis  is  provided  with  numerous  simple  storaata.  The  venatwn 
is  reticulate,  and  remarkably  prominent  on  the  under  surface  rf 
the  leaf.  A  few  oil  globules  are  met  with  in  the  parenchyma,  bm 
the  aroma  is  chiefly  situated  in  the  glandular  hairs.  The  floww 
spike  is  terminal,  erect,  long,  verticelled,  before  the  flower;  expand 
imbricated  with  4  rows  of  caducous  bractes.  Flowers  numerous, 
blue.  Perianth  hairy,  upper  lip  broad  as  in  Ocimum,  the  lower  lip 
long,  projecting,  concave.  Filaments  conjoined  as  in  the  diadel- 
phous  flowers,  longer  than  the  under  lip,  ascending,  towards  the 
apex  distinct,  the  upper  shortest. 


Vol.  I.,  p.  88. 

Citronella  oil.      The  shipments  of  this  oil  from  Ceylon  ia 
1892  were  as  follows  : — 

To  the  United  Kingdom        6,952,152  ozs. 

„  France 

„  Germany   ... 

„  India 

„  Australia    ... 

„  America     ... 

„  China 


Total    .. 


As  compared  with  :- 

In  tlio  year  1891 

1890 
1889 
1888 
1887 
1886 
1885 
1884 
1883 
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>> 


>> 


>» 


>> 


>> 


>> 


>» 


>♦ 


j> 


I) 


>> 


>» 


ji 


5,760 

M 

344.107 

J» 

265,989 

If 

45,280 

»' 

5.878,938 

»» 

19.800 

«« 

13,512,026 

OZS. 

15,263.581 

ozs. 

14,599,078 

»» 

10,263.433 

»« 

10,550,465 

» 

8,828,578 

»f 

6,745,794 

»« 

6,570,139 

»» 

4,997,333 

>» 

3,916,398 

>• 

Vol.  I.,  pp.  104  and  106. 

Violet    and    Orris.      F.    Tiemann    and    V,    Kriiffer    Iiave 
endeavoured  during  ten  years  to  isolate  tlie  chemical  principle  t«> 
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'•:  which  the  odour  of  the  flowers  of  the  violet  and  the  rhizome  of  the 

-  orris,  is  due.     (These  observers  being  of  opinion  that  the  odorous 

: :  principle  developed  in  both  plants  is  identical ;  an  opinion  which 

:   is  most  likely  erroneous).     They  now  state  in  a  Memoir  presented 

J  to  the  French  Academy  of  Sciences,*  that  the  odorous  principle  of 

:    orris  rootf  is  a  Ketone  C^g  H„o  0,  which  they  name  Irone  and 

-^  which  may  be  isolated  by  the  following  process: — The  extract 

obtained  by  exhausting  the  orris  root  with  ether  is  distilled  in  a 

strong  current  of  steam  ;  the    educt   is    a    mixture  consisting 

principally  of 

1 — Myristic  acid,  oleic  acid  and  other  fatty  acids. 

2 — The  methylic  ethers  of  those  acids. 

3 — Traces  of  oleic  aldehyde. 

4 — Neutral  substjinces,  in  very  minute  quantity. 

5 — Irone. 

This  mixture  is  to  be  dissolved  in  alcohol,  and  an  alcoholic 
solution  of  hydrate  of  potash  then  added  to  form  potash  salts  of 
the  free  acids  and  to  saponify  the  ethers.  Water  is  then  added, 
the  neutral  oils  taken  up  with  ether,  and  the  residue  distilled  in  a 
current  of  steam.  The  irone  passes  over  with  the  first  portions, 
and  after  repeated  rectification  a  body  is  obtained,  giving  the 
characteristic  reactions  of  a  Ketone,  but  still  containing  small 
(quantities  of  oleic  aldehyde  and  other  impurities,  to  free  it  from 
which  it  is  heated  with  oxide  of  silver  and  water,  and  the  separated 
crude  irone  transformed  into  its  hydrazone  by  exposing  it  for 
several  days  to  the  action  of  phenyl-hydrazine  in  equimolecular 
proportions.  The  resulting  mass  is  then  distilled  in  a  current  of 
steam,  to  remove  the  excess  of  hydrazine  and  other  impurities. 
Dilute  sulphuric  acid  is  added  to  the  oily  substance  which  remains 
in  the  retort,  and  pure  irone  passes  over  on  distillation. 

Irone  is  an  oil  freely  soluble  in  alcohol,  ether,  chloroform,  etc. 
Under  a  pressure  of  16  m.  m.,  it  boils  at  144^  C.  Its  sp.  gr.  is 
0*939  and  its  index  of  refraction  Wd  =1*50113.  It  is  dextrogyre, 
and  forms  a  crystalline  oxime  which  melts  at  121^*5  and  is  trans- 
formed into  the  hydrocarbon  Irene  Cj^  Hi„,  when  acted  upon  by 

•  Coiiiptes  Rendud,  cxvii.,  p.  548,  23rd  Oct.,  1893. 

t  The  raw  material  having  been  supplied  to  them  by  Laire  et  Cie.  of  Paris 
and  Haarroann  ami  Reimer  of  Holzminden. 
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hydriodic  acid,-     The  ultimate  effect  of  oxidising  agents  upon  ireu 
is  the  production  of  ioniregene-triboxylic  acid,  Cj ,  H^.  0^. 

Experimenting  with  a  view  of  obtaining  Irene  syntheticillj, 
Tiemann  and  Krliger  state  that  an  isomeric  Ketone  /ojunk. 
CisHoqO,  having  also  a  violet  odour,  can  be  obtained  from 
Citral : — "  The  aldehyde  (citral)  is  converted  by  the  action  ti 
alkalies  with  acetone  into  a  ketone  Ci^HooO,  pseudo  umoin, 
boiling  at  14:*^-145^C.,  under  a  pressure  of  12  m.  m.  Sp.gr. 
0'9044,  index  of  refmction  Ui,  =1*5275.  This  body  has  a  peculiar 
and  very  characteristic  odour.  By  the  action  of  dilute  acids  ii  is 
converted  into  the  isomeric  ketone  lonone.  Pure  ionone  agrees 
with  the  formula  0^3  H^o  0,  and  under  a  pressure  of  16  m.  m.it 
boils  at  126^-128^0.;  its  sp.  gr.  is  0*9351  and  its  index  uf 
refraction  Uo  —1*507.  By  submitting  it  to  the  action  of  hydrimlie 
acid  at  rather  a  high  temperature,  ionone  loses  the  elements  of 
water  and  yields  a  hydrocarbon,  Ci^Hig  loiiene.  By  careful 
oxidation  (employing  at  first  feeble  reagents  and  gradually  of 
successively  greater  strength,  ionene  is  converted  into  ioniregene- 
triboxylic  acid,  which  is  identical  with  the  product  obtained  by 
similarly  oxidising  tlie  isomeric  hydrocarbon  Irene  as  abijve 
described. 


Oil  of  Amber  is  a  inoduct  of  the  dry  distillation  of  aml)er.* 
Coarse  pieces  of  amber  are  distilled  in  an  iron  retort,  either  aloue 
or  reduced  to  powder  and  mixed  with  Siuid.  The  crude  prodiKt 
consists  of  a  mixture  of  water,  succinic  acid  and  oil  of  amber. 
On  standing  it  separates  into  three  layers,  the  lowest  consistinii  oi 
water,  the  next  containing  the  bulk  of  the  succinic  acid,  whiKt 
the  upper  layer  contains  the  oil  of  amber.  By  drawing  oil  tlir 
oil  tlms  collected,  it  is  obtained  as  a  dirty  brown,  tluoi-esceni 
licjuid,  ])ossessing  a  nauseating  odour.  It  is  ins(>luble  in  wat«  r. 
]>ut  soluble  in  alcohol,  ether,  benzene,  and  many  other  .solvent-. 
The  oil  is  scarcely  acted  upon  by  dilute  mineral  acids,  but 
concentrated  sul})huric  and  nitric  acid  re-act  violently  with  i:. 
By  the  action  of  nitric  acid,  much  succinic  acid  is  produced.  an«l 
an  orange-coloured  resin  possessing  a  strong  odour  of  musk  is 
produced,  which  is  used  as  an  ''  artificial  musk."     deducing  agents 

*  Tills  |)ara«;rapli   should   liave  been  inserted  in  the  Section  on  **  Einpy- 
reuniatic  Oils." 
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have  no  effect  on  amber  oil.  Treatment  with  animal  charcoal  and 
other  decolorising  agents  does  not  in  the  least  improve  the 
colour  of  the  oil.  On  rectifying  oil  of  amber,  first  water  is 
obtained,  then  a  yellow  oil,  followed  by  a  green  oil,  and  lastly  a 
dark  green  oil.  The  temperature  during  distillation  ranges 
between  150^  and  360^  C.  A  tarry  matter  remains  behind, 
amounting  to  about  15  per  cent,  of  the  crude  oil  used.  The 
distillates  obtauied  still  possess  the  repugnant  odour  of  the 
original  oil.  Jolles  says : — *  "  By  carrying  out  the  distillation, 
however,  in  a  current  of  steam,  almost  odourless  distillates  are 
obtained.  These  distillates  can  be  bleached  by  adding  to  them 
about  8  per  cent,  of  permanganate  of  potash  or  bichromate  of  potash, 
together  with  the  required  quantity  of  dilute  sulphuric  acid.  The 
oil  is  then  left  to  separate  from  the  water,  the  latter  is  drawn  off, 
the  oil  completely  dehydrated  by  addition  of  common  salt  or 
plaster  of  Paris,  and  then  filtered.  About  7  to  9  per  cent,  of  the 
oil  is  lost  in  the  bleaching." 


The  following  processes  have  been  recommended  for  preparing 
the  Artificial  Musk  : — 

1^ — Oil  of  amber  1  fluid  drachm  ;  nitric  acid  3  J  fluid  drachms. 
Digest  in  a  cooled  glass  vessel,  and  after  24  hours  wash  in  cold 
water  the  omnge-yellow  resinous  matter  which  has  formed  and 
Ciirefully  dry  it. 

2^ — Oil  of  amber  1  part,  fuming  nitric  acid  3  parts,  treatment 
as  above,  but  employing  artificial  cold  to  prevent  any  portion  of 
the  oil  being  carbonised.  Eisner  proposed  to  call  the  artificial 
musk  **  Eesin  of  Eupione  of  Amber." 

»  Ding.  Polyt.  Jnl. 
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SECTION     V. 


Floral  Odours. 

(Continued  from  Series   L) 


Rondeletia. 


This  name  was  given  by  Plumier  in  memory  of  William 
Rondelet,  a  famous  physician  and  natural  historian  (Plumier,  Nova 
plantarum  Americanarum  genera,  p.  15,  t.  12 ;  Lam.  ill.,  t.  162  ; 
Gcertner  fil,  Supplementum  carpologise,  t.  184),  to  an  extensive 
West  Indian  and  tropical  American  genus  of  the  many-seeded 
division  of  Cinclwnacecv,  Most  of  the  species  are  shrubs,  but  a  few 
grow  to  the  size  of  trees.  All  the  Asiatic  plants  referred  to  this 
genus  are  species  of  Wendlandia. 

The  perfume  sold  as  "  Rondeletia "  takes  its  name  from  this 
plant,  but  is  not  really  prepared  from  it,  and  is  very  inferior  to 
tlie  fine  fragrance  of  the  flowers  of  several  of  the  species. 

K  odorata  is  a  shrub  of  5  or  6  feet  in  height,  native  of  Mexico 
and  Havana,  Cuba,  being  found  on  rocks  by  the  sea-side.  The 
tiowers  are  in  terminal  corymbs,  very  sweet-scented,  of  a  handsome 
scarlet  colour,  with  the  projecting  ring  of  the  tube  orange-coloured. 
.Facquin,  Stirpium  Americanarum  historia,  p.  59,  t.  42. 

R.  discoloi%  Humboldt,  (Bompland  and  Kunth,  Nova  Plantarum, 
iii.,  p.  396,  t.  291,  is  a  shrub  of  4  to  6  feet  in  height.  Its  flowei-s 
are  pedicellate,  fragrant,  red  on  the  outside  ;  the  lobes  of  the  calyx 
are  ovate-lanceolate.  It  is  a  native  of  New  Granada,  between 
Maraquita  and  Honda.  Syn.  Hediotis  discolor,  Sprengel,  Systema 
Vegetabilium,  i.,  p.  411. 

R,  disperma,  Jacquin,  is  a  tree  of  15  feet  in  height,  native  of 
South  Americii,  frequent  in  rocky  places  in  the  woods  of  Cartagena, 
and  very  common  in  the  islands  of  Baru  and  Tierra  Bomba.  The 
racemes  are  axillar}',  compound,  loose,  trifid.  Flowers  purplish- 
white,  sweet-scented.  It  is  considered  that  this  plant  may  belong 
to  a  different  genus,  and  may  be  a  species  of  Canthiuni, 
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B.  exserta,  Roxb.,  Hort.  IJeng.,  p.  14  ;  Syn.  Wendlandia  ccrrft 
D.C.,  Prodr.  iv.,  p.  41 ;  also  of  Hooker  and  Thomson,  Flor.  Bm. 
Ind.,  iii.,  p.  37.  A  small  crooked  tree,  20  to  30  feet  in  height,  wiih 
terete  branches.  The  leaves  are  opposite,  ovate-lanc«Jate. 
coriaceous,  4  to  9  inches  in  length  by  1  to  3  J  inches  in  widd 
The  panicles  are  sessile  and  pyramidal.  Flowers  J  inch  diameter, 
sessile,  white,  fragrant.  It  is  a  native  of  the  interior  of  Benj^l 
and  has  been  noticed  particularly  over  the  ruins  of  the  ancient 
city  of  Gour.  It  is  found  in  dry  forests  of  the  tropical  Himakva, 
from  the  Chenab  eastward  U)  Nipal  and  Sikkini,  ascending  t«« 
4,000  feet 

R,  lucida,  Wall.,  Cat.  8453.  Syn.,  Stylocoryne  fragrans,  D.l\ 
Prodr.,  iv.,  p.  377 ;  S,  hxiflora,  Blume,  Bijd.,  p.  983 ;  S.  lueida, 
Miquel ;  Censcus  fra/frans,  Nees,  Flora  oder  botanische  Zeitung, 
1825,  p.  116  ;  Wahleiibergia  fragraiis,  Blume,  Catalogus  te 
Buitenzorg,  13  ;  Wchera  frayrans,  Blume,  Bijd.,  p.  982,  and  Hooker 
and  Thomson,  Flor.  Brit.  Ind.,  iii.,  p.  103.  This  tree  sometimes 
attains  a  height  of  GO  feet.  Its  branches  are  4-angleil ;  leaves 
elliptic,  pale  brown,  4  to  6  inches  in  length,  narrowed  into  the 
petiole.  It  is  a  native  of  Malacca  and  Singapore,  and  is 
distributed  in  Java  and  Borneo.  It  is  classed  by  modem  botanist^ 
as  a  Wehera. 


Webera  thyrsoidea. 

Kotl).,  XovtT  ))laiitaruin  species  pni^sertim  Ind.  orient.,  p.  149 . 
Syn.,  WendlamUa  Xcwtunia,  AVallich,  W.  &  A.  Prodr.,  p.  40.'^ 
Wight,  Icones,  t.  10:>:5;  Beddoine  Flor.  Sylv.,  t.  224;  Canthivn^ 
tki/nioidru  tn,  lloimer  ik  Schultos,  Systema  vegetabilium,  vi.,  p.  207: 
J.voro  //fimftfiia,  Miquc*!  :  Ciipia  thyrsoidea,  D.C,  Prodr.,  iv..  p.  394. 
This  slirul)  or  small  tree  is  found  on  the  liills  of  the  Deecan  })enin- 
siila  at  altitudes  of  2000  to  GOOO  feet.  Its  tiowei-s  are  reddish 
white  ;  very  odorous. 

Wchera  odorafa,  Koxb.  Hort.  Bong.,  15;  Flor.  Ind..  i.,  p.  G99 ; 
Hooker  i^'  Thomson,  Flor.  Iiul,  iii.,  p.  102.  Syn.,  Pavctta  Wehero- 
folia, V>v.  in  AVall.  Cat.,  ()1S2  A.;  Cnpia  viacrojdiylla,  De  ('.,  Prodr. 
iv.,  ]).  ,*?94.  This  shrub  is  a  native  of  Silhet,  Assiiin,  the  Khasia 
Mountains,  Muneyi)oor,  Penanf;  and  Prince  of  Wales  Island.     Its 
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rJeaves  are  5  to  9  inches  long  and   2  to  3   inches  broad.     The 
i>pamcle  is  large,  and   the  flowers   large  and   white.     Bondeletia, 
.  Wd)era,  Canthium,  Wendlandia,  and  Cupia  are  very  nearly  allied, 
and  are  generally  very  fragrant. 


Cupia  corymbosa. 

D.C.,  Prodr.,  iv.,  p.  394,  is  a  shrub  of  5  or  6  feet 
in  height,  with  lanceolate-oblong  leaves  6  to  7  inches  long 
and  2\  inches  broad,  shining,  with  revolute  margins,  and  having 
hairy  glands  ill  the  axils  of  the  large  veins.  The  corymbs 
are  terminal ;  the  flowers  small,  very  numerous,  at  first  white, 
but  finally  yellowish.  The  extremities  of  the  young  shoots 
are  often  found  covered  with  a  white  resinous  matter,  like  that  on 
the  germs  of  most  species  of  Gardenia.  It  is  a  native  of  the 
Coromandel  coast,  Malabar,  Pulo-Penaug,  on  hills,  Ceylon,  China, 
&c.  It  is  called  by  Rheede,  Cupi,  Rheede,  Mai.,  ii.,  p.  37,  t.  23. 
Syn.,  Randeletia  Asiaticay  Lin.  Spec,  p.  244.  Webera  corymbosa, 
Willd.,  Spec.,  i.,  p.  1224 ;  Bot.  Reg.,  1. 126.  Canthium  corymbosum, 
Persoon,  Synopsis  plantarum,  i.,  p.  200;  Roxb.  Flor.  Ind.,  ii.,  p.  533. 
Stylocoryna  Webera,  Richard,  in  Mum.  Soc.  Hist.  Nat.,  v.,  p.  248. 

Cupia  auriculata,  D.C.,  Prodr.,  iv.  p.  394.  Syn.,  Webera  auricu- 
lata.  Wall.,  in  Roxb  Flor.  Ind.,  ii.,  p.  537,  is  a  large  shrub,  native 
of  Pulo-Penang. 

Cupia  truncata,  D.C.,  loc.  cit.,  is  a  twining  shrub  with  ovate 
leaves,  3  to  4  inches  long,  acute  at  the  base,  dark  and  shining 
above,  coriaceous.  The  panicles  are  terminal.  Flowers  white, 
fragrant,  on  short  pedicles,  by  threes  or  in  fascicles.  It  is  a 
native  of  Pulo-Penang,  on  hills.  Syn.,  Webera  truncata,  Wall.,  in 
Roxb.  Fl.  Ind.,  ii.,  p.  538. 

Cupia  scandens,  D.C.,  loc.  cit.,  is  a  scandent  shrub  with  glossy, 
oblong,  acuminated  leaves  6  inches  long  and  2  to  3  inches  broad. 
The  cymes  are  axillary.  The  flowers  large,  funnel-shaped,  fragrant, 
white  when  they  first  open,  but  becoming  yellow  by  the  second 
day.  Syn.,  Webera  scandens,  Roxb.  Fl.  Ind.,  ii.,  p.  534.  Native  of 
Silhet,  where  it  is  called  Gvjer-Kota  by  the  natives. 

Cupia  cymosa,  D.C.,  loc.  cit,  Webera  cymosa,  Willd.,  Spec,  i., 
p.  1224 ;  Randeletia  cymosa,  Poiret,  Diet,  de  Botanique,  vi.,  p.  256 ; 
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Canthiitm  cymosum,  Persooii,  Synopsis  Plantarum,  i.,  p.  200.  is  an 
arborescent  shrub  with  pubescent  branches  and  ovate-acute,  shiniaj: 
leaves.  The  cymes  are  axillary,  pedunculate,  many-flowerei 
Flowers  white,  fragrant.     Native  of  the  East  Indies, 

Cupid  thyrsoidea,  !).('.,  loo.  cit., ;  Webera  thyrsoulea^  Koth.,  Xon 
Plantarum,  p.  149  ;  Canihium  thyrsoidetim,  Koenier  et  Schult^ 
Systema  Vegetabilium,  vi.,  p.  207.  A  shrub  with  woody  hrancte 
clothed  with  brown  pubescence.  Leaves  oblong-ovate,  acuminated 
at  bo  til  ends  ;  thvrse  dense,  terminal ;  flowers  white. 


Frangipani. 

This  name  was  given  by  French  colonists  in  tlie  West  Indies,  to 
the  Pliimicria  rnhva  and  P.  alba, 

rinmieria  is  the  name  of  a  genus  of  Apocynacetr,  having  the 
corolla  funnel-shaped,  with  a  long  slender  tube,  the  segments  of 
its  border  unequal ;  and  the  style  short,  ending  in  a  thick  and 
notched  stigma.  Tlie  species  are  trees  or  shrubs,  with  alternate, 
fleshy  leaves  growing  in  tufts  at  the  ends  of  the  branches.  The 
peduncles  are  terminal  and  corymbose.  The  plants  are  natives  of 
Peru  and  other  ])arts  of  South  America  and  are  distributeil  i: 
several  of  the  West  Indian  Islands.  The  genus  was  named  bv 
Touriieforl  in  honour  of  Charles  Plumier,  a  Franciscan  traveller  in 
South  Anieriea  and  authoi  of  several  excellent  works  on  lotanv. 

l\  rubra,  Jacquin,  Stir})ium  Americanaruui  Historia  (coloure'i 
plate  edition),  )>.  .'»5,  t.  l!'l ;  Lin.  Hortus  CliHortianus,  p.  7(i :  Lin. 
spec.,  i>.  ;10G ;  l>ot.  Mag.,  t.  279 ;  Catesby,  The  Nat.  Hist.  «•! 
Carolina,  Fhnida,  etc.,  ii.,  t.  92  ;  Ehret  Tlantie  rariores,  t.  10 :  Trew. 
rhinta-  stdecta.*  ab  Ehret  jjictas  t.  41  ;  Sloane,  Voyage  to  Madeira. 
Barbadoes,  Jamaica,  etc.,  ii.,  p.  61  ;  t.  185,  f.  1  and  t.  186,  f.  I: 
Merian,  De  motamorphosibus  inseetorum,  Surinaniensium,  t.  8. 
riukenett,  Amaltheum  Ijotanicum,  p.  109  ;  t.  207,  f.  2.  Native  of 
Jamaica,  Surinam  and  the  main  land  of  South  America.  It  i> 
grown  in  St.  VinetMit  from  seed.  This  and  J\  alhn  are  also  found 
in  the  island  of  Martinicjue,  where  they  are  particularly  abundant 
in  the  eoiumuiie  of  Sainto  Lucie.  It  is  also  grown  in  lieiini«'n. 
It  is  calleil  by  the  Kreneh  in  the  West  Indies  Francfipanic  Ilvugt: 
it  is  also  called  ''  I  Jed  Jasmine.*'     It  forms  a  tree  of  from  12  to  20 
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feet  ia  height.  The  leaves  are  obovate-oblong,  acute,  with  flat 
edges,  glabrous,  the  peduncles  are  elongated,  trifid,  downy;  the 
flowers  crowded  on  fascicles.  Corolla  red,  with  a  pilose  throat  and 
obliquely  obovate-oblong  segments  which  are  rounded  at  the  apex. 
In  South  America  the  women  adorn  themselves  with  these  flowers 
and  put  them  among  linen  to  scent  it,  as  we  do  Lavender. 

P.  dlba,  Jacquin,  Stiipium  Americanarum  Historia,  p.  36;  t.  174, 
f.  12,  coloured  edition,  t.  38 ;  Lin.,  Sp.  PI.,  p.  307  ;  Plumier,  Icones 
plantarum  Americanum,  t.  231 ;  Commelyn,  Horti  Medici,  ii.,  p. 
47,  t.  24.  Native  of  the  West  Indies,  as  of  Jamaica  and 
Martinique  and  of  the  main  land  of  South  America.  It  is  called 
by  the  French  in  Martinique  Frangipanie  blanc.  This  tree  is 
about  15  feet  in  height ;  the  leaves  are  lanceolate-oblong  with 
revolute  edges,  acuminated,  about  a  foot  in  length ;  peduncles 
corymbose.  Flowers  white,  with  a  yellow  throat;  spicate, 
ambrosiacal,  exciting  cephalagia.  The  corolla  has  a  very  long, 
thick  incurved  tube,  and  obovate-oblong  oblique  segments. 

P.  alba  Var.  ^ ;  fragrantissima,  Humboldt,  Bompland  &  Kunth, 
Nova  plantarum  genera,  iii.,  p.  230 ;  Syn.  P.  bicolor  Kuiz  et  Pavon, 
Flora  Peruviana  et  Chilensis,  ii.,  p.  21,  t.  141  (?).  This  is  a  native 
of  New  Granada  and  Peru  and  is  found  in  the  gardens  of  the 
Indians.  It  attains  a  height  of  40  feet.  The  leaves  are  obovate- 
lanceolate,  short-acuminated  with  flat  edges,  glabrous  except  the 
nerve  and  veins  which  are  downy  beneath ;  flowers  paniculately 
spicate,  very  fragrant ;  corolla  with  a  white  limb  and  yellow  throat. 
Tube  of  corolla  green  and  ventricose  at  the  base  ;  segments  of  the 
limb  obovate-oblong,  obtuse,  equal ;  throat  hairy. 

There  is  a  scentless  variety  of  F.  alba,  native  of  Carthagena, 
mentioned  in  Jacquin*s  work  above  (quoted,  p.  36.  It  is  a  tree  of 
about  8  feet  in  height  only. 

F,  jnidica,  Jacquin ;  as  above,  p.  37,  t.  24  is  a  native  of  South 
America,  and  is  highly  esteemed  in  Cura^oa,  where  it  is  called 
Donzelle.  The  leaves  are  oblong,  flat,  veined.  The  limb  of  the 
corolla  is  closed.  The  corolla  is  yellowish  and  very  sweet-scented. 
In  height,  this  plant  is  only  alx)ut  5  feet.  The  flowers  succeed 
each  other  for  two  months  together,  and  have  an  odour  much  more 
agreeable  than  that  of  any  other  species,  and  to  some  people,  even 
more  agreeable  that  that  of  any  other  flower. 
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P.  purpurea,  Ruiz  et  Pavon,  Flora  Peruviana  et  Chilensis,  il,  p. 
20,  t.  137,  is  a  native  of  Peru,  and  there  found  in  gardens.  Itist 
tree  of  20  feet  in  height.  The  leaves  are  oblong-ovate,  wiA 
revolute  edges.  The  flowers  are  terminal  and  cymoAe ;  coroUtt 
reddish  purple,  with  a  yellow,  liairy  throat,  smaller  than  that  of 
the  other  species ;  they  are  very  sweet-scented,  and  in  Pera  aie 
used  by  the  women  to  ornament  their  hair.  It  is  considered  that 
P.  incarnata  and  P.  tricolor  (Buiz  et  Pav.,  loc.  cit,  t.  138  and 
139),  both  natives  of  Peru,  are  only  varieties  of  P.  purpurea, 
differing  in  the  size  and  colour  of  the  flowers.  P.  bicolor,  Ruiz  et 
Pav.,  loc.  cit.,  t.  140,  also  a  native  of  Peru,  is  a  tree  of  about  25  feet 
in  height,  with  oblong,  acuminated  leaves  with  flat  edges ;  flowers 
corymbose;  corollas  cream  coloured,  with  a  curved  tube,  yellow 
throat  and  milk-white  limb. 

P.  acuminata,  Aiton,  Hortus  Kewensis,  2nd  edn.,  ii.,  p.  70;  But 
Reg.,  114.  Syn.  P.  acutifolia,  Poiret,  Ency.  methodique,  8upp.,iL, 
p.  667.  P.  obtusa,  Loureiro,  Flora  Cochin-Chinensis,  p.  117.  Flm 
convolutus,  Rumph.  Aiub.,  vi.,  p.  35,  t.  38.  Native  of  Amboyna, 
China  and  Cochin-China.  It  is  a  tree  of  20  feet  in  height  ITie 
leaves  are  scattered,  lanceolate,  acuminated,  glabrous,  flat,  with 
many  transverse  veins.  The  flowera  are  terminal,  in  compound, 
spreading,  upright  racemes.  Tlie  corolla  is  sweet-scented,  white, 
mixed  with  red  outside  and  yelluw  inside  ;  tulje  curved  ;  segments 
obovate.     Follicles  reHexcd. 

All  the  species  of  riuniieria  are  of  easy  culture.  Large  cuttings 
of  them  strike  readily.  The  plants  being  of  a  rather  succulent  or 
lleshy  nature,  tliey  re(|uire  but  little  water  when  not  in  a  free 
growintr  state. 

Psidium. 

This  name  is  derived  from  yfrLBiov,  the  Greek  name  of  the 
Pomegranate.  The  Greek  name  is  derived  from  \^4ci),  "  to  make 
small,"  in  reference  to  the  number  of  the  seeds.  (The  seeds  are 
really  not  small,  but  the  fruit  is  small  in  comparison  to  the  seed 
content). 

Psidium  is  an  extensive,  but  exclusively  tropical  genus  of 
Myrtacea\  consisting  of  trees  or  shrubs  with  opposite,  entire, 
feather-veined   leaves   and    large    white   flowers,   growing  either 
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singly,  or  a  few  together  on  axillary  stalks,  and  producing  fleshy 
berries  crowned  with  the  remains  of  the  calyx-tubes,  and 
containing  numerous  small,  hard,  kidney  (or  horse-shoe)  shaped 
seeds  nestling  in  pulp.  The  flowers  have  an  egg-shaped  calyx, 
with  the  lower  part  cohering  with  the  ovary  and  the  upper  free 
part  entire  and  closed  in  the  bud,  and  at  length  coming  ofi*  entire, 
or  bursting  into  five,  or  rarely  four  lobes ;  four  or  five  free  petals  ; 
numerous  stamens ;  and  a  two-  or  more-celled  ovary,  with  many 
ovules  in  each  cell.  The  flowers  of  nearly  all  the  species  are 
deliciously  scented.  The  common  name  "  Guava  "  is  a  corruption 
of  the  South  American  name  Ouayaba,  About  45  species  have 
been  named,  but  they  may  not  all  truly  belong  to  the  genus. 
Some  of  the  best  known  species  may  be  briefly  summarised  as 
follows : — 

P.  Gruyava,  Linn. ;  Benth.  Fl.,  Hongk.,  p.  120 ;  Brandis  For.  FL,  p. 
232 ;  Grisebach,  Flor.  Brit.  West  Ind.,  p.  241 ;  Journ.  As.  Soc. 
Beng.,  xlvL,  pt.  ii.,  p.  62.  This  species  is  indifrenous  to  Mexico, 
and  is  now  naturalised  in  most  tropical  countries  and  throughout 
India,  where  it  is  cultivated  almost  everywhere,  except  in  the 
north-western  corner  of  the  Punjab.  The  species  of  P,  guyava 
mostly  grown  in  India  are  the  var.  pyrifenim  and  var,  pomiferumy 
Roxb.,  Fl.  Ind.,  ii.,  p.  480.  The  former  is  10  to  20  feet  in  height, 
a  native  of  the  Caribbee  Islands  and  the  continent  of  America, 
near  Cumana.  Bot.  Eeg.,  1. 1079  ;  Euiz  et  Pavon,  Flora  Peruviana, 
iv.,  t.  418 ;  Rumph.  Amb.,  i.,  t.  47  ;  Trew,  Plantae  select*  ab  ehret 
pictae,  t.  43.  Syn.  Ouayava  pyriformis,  Gsertn.  Fruct,  i.,  t.  38. 
The  second  named  variety,  V,  pomiferum,  %  to  15  feet  in  height, 
is  a  native  of  the  West  Indies,  Mexico  and  South  America,  but  is 
said  by  Loureiro  to  grow  wild  in  Cochin-China ;  probably  two 
species  are  confused.  Bumph.  Amb.,  i.,  t.  48 ;  Merian,  De 
metamorphosibus  Swinamensium,  t.  57.  Jacquin  (Plantarum 
rariorum  horti  Caesarei  Schcebrunnensis,  iii.,  p.  62,  t.  366)  figures  a 
variety  of  P,  pnmiferum,  viz.,  var,  ^,  mpidissima  (native  country 
unknown).     Amongst  other  species  may  be  cited  the  following : —  • 

P.  pumUum,  Vahl.  Synibolae  botanica?,  ii.,  p.  56  ;  Blume,  Bijdr. 
tot.  de  Flor.  Ned.  Ind.,  p.  1093 ;  Bumph.  Amb.,  1,  t.  49 ;  Syn. 
P,  Angustifolium  Lam.  Die,  iii.,  p.  16 ;  Native  of  the  Moluccas, 
Ceylon  and  Java.  A  variety,  ^,  Ouadalupense,  of  this  (D.C.,  Prodr., 
iii.,  p.  233)  is  mentioned  as  being  a  native  of  Guadaloupe,  but  it  is 
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possibly  only  a  form  of  the  Indian  plant.     Both  are  2  to  3  feet  a 
height 

P.  aronuUicum,  Aublet,  Hist,  des  plantes  de  la  Guiane  FranqaufL 
i,  p.  485,  t  191,  is  a  native  of  the  woods  of  Guiana  and  CayenDe; 
height  5  to  8  feet.  The  berry  is  yellow,  hardly  the  size  of  a  cheny 
The  bruised  leaves  have  the  smell  of  Balm.  Native  with  this 
species  is  found  a  var.  fi,  ^andiflorum  (Aublet,  idem,  t.  190);  a 
is  very  like  the  first,  but  a  smaUer  plant. 

P.  acutan^um,  D.C.,  Prodr.,  iii.,  p.  233.  A  native  of  BnaL 
near  Ega.  An  acid  variety  of  this  is  referred  to  by  Martius  ar 
being  found  at  Nogueira,  in  the  province  of  Rio  Negro,  Brazil 

P,  rivulare,  Martius  herbarium ;  a  shrub  of  6  to  10  feet;  native 
of  Brazil,  between  Coari  and  Ega  by  rivulet  sides. 

P,  maribense,  Martius  herbarium,  D.C.,  Prodr.,  iii.,  p.  233;  a 
shrub  of  6  to  10  feet ;  native  of  Brazil,  at  Maribi,  near  the  ri\'er 
Tapura. 

P.  montanum,  Swartz,  Flora  Indiae  occidentalis,  p.  879.  This 
species  is  a  tree  of  80  to  100  feet  in  height ;  native  of  Jamaica,  on 
the  mountains.  The  branches  are  tetragonal  ;  leaves  oval-oblonji. 
acuminated,  quite  glabrous ;  peduncles  many-flowere<l ;  fruii 
roundish,  small,  acid,  smelling  like  the  flowers  of  the  bitter 
almond,  hence  it  is  called  Almandron. 

P.  hians,  Martius  herbarium,  D.C.,  Prodr.,  iii.,  p.  234  ;  a  shrub  of 
6  to  10  feet,  native  of  Brazil,  at  Vaodo,  Parama,  in  Tabuleira  and 
Catingas. 

P.  turhiniflorum,  D.C.,  Prodr.,  iii.,  p.  234;  a  shrub  of  10  to  I'O 
feet ;  native  of  Brazil. 

P.  striatdlum,  D.C., Prodr.,  iii.,  p.  233 ;  a  shrub  of  10  to  12  feet: 
native  of  Brazil ;  is  allied  to  P,  turhinifloriim,  but  some  obseners 
consider  it  to  belong  to  the  genus  Myrtus,  an  observatiou  which 
also  applies  to  P.  punctulatum,  a  shrub  of  4  to  6  feet,  native  of 
Brazil. 

P.  incanesccns,  D.C. ;  a  shrub  of  4  to  6  feet ;  native  of  Brazil, 
near  Taubate,  in  the  province  of  St.  Paul.  P.  cinerum,  D.C,  mav 
be  a  narrow-leaved  variety  of  this. 

P.  grandiflorum,  Martius ;    a  shrub  of  1  to  3  feet ;    native  ••/ 
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Brazil,  found  near  Ypanema,  in  the  province  of  St.  Paul.  It 
-esembles  P.  incanescens,  but  the  down  on  the  leaves  is  more 
coolly.     The  leaves  are  3  inches  long. 

P.  nffum,  Martins;  a  shrub  of  4  to  6  feet.  The  tetragonal 
branchlets  are  densely  clothed  with  rufous  hairs.  Native  of  Brazil, 
in  mountain  fields  in  the  province  of  Minas  Geraes.  Leaves  4 
inches  long  and  IJ  or  2  inches  broad. 

P.  pubescenSy  Martins ;  a  shrub  of  3  to  4  feet,  native  of  Brazil,  in 
the  province  of  Pernambuco,  near  the  river  Termo. 

All  the  above-named  species  have  tetragonal  branchlets.  In  all 
the  following  species  the  branchlets  are  terete  : — 

P,  Guineense,  Swartz,  Flor.  Ind.  Occ,  ii.,  p.  881.  This  species  is 
cultivated  in  the  West  Indies,  but  is  said  to  have  been  introduced 
from  Guinea,  and  is  called  the  "  Guinea  Guava."  Its  berry  is  of  a 
dull  yellow  colour,  rather  pubescent,  red  inside,  about  the  size  of 
a  nutmeg,  and  of  exquisite  taste.  Height  of  the  shrub  8  to  12 
feet. 

P.  polycarpon.  Trans.  Lin.  Soc,  xi.,  p.  231,  t.  17.  Bot.  Eeg.,  653. 
Native  of  the  island  of  Trinidad.  The  middle  flower  on  the 
peduncle  is  sessile,  and  the  lateral  ones  pedicellate,  as  in  the 
preceding  and  following  species.  Height  of  the  shrub  3  to  6  feet 
Fruit  (which  forms  in  abundance)  about  the  size  of  a  plum,  of  a 
delicate  taste. 

P.  arica,  Eaddi,  Mem.  Flor.  Brazil,  1821,  p.  5,  t.  1.  Very 
nearly  allied  to  P.  Guineense,  but  the  leaves  are  velvety  above,  not 
glabrous,  and  the  nerves  more  elevated.  Native  of  Brazil,  near  Rio 
Janeiro.     Height  of  shrub  4  to  6  feet. 

P.  plnviatile or  "River-side  guava."  Syn.,  P.  Guianense,  Persoon, 
Synopsis  Plantarum,  ii.,  p.  27.  A  shrub  of  6  to  8  feet  in  height, 
native  of  Cayenne,  and  there  found  along  the  banks  of  rivers. 
The  leaves  are  petiolate,  oval,  quite  glabrous;  the  lower  ones 
obtuse  at  both  ends,  but  the  upper  ones  are  acuminated  at 
both  ends  ;  pedicels  opposite,  1-flowered,  about  10  times  the 
length  of  the  petioles.  The  leaves  are  full  of  pellucid 
dots. 

P,  densicomum,  Martins ;  native  of  Brazil,  on  the  banks  of  the 
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Solunois  and  at  Lake  Ega.    Height  of   the  tree  20  feet,  witb  i 
dense  head. 

P.  morale,  Eaddi.,  Mem.  Flor.  Brazil,  1831,  p.  6,  t.  1,  t  1 
A  shrub  of  6  to  10  feet.  Native  of  Brazil,  on  the  sea-shore,  wbere 
it  is  called  by  the  inhabitants  Arica  de  Praya. 

P.  Hparium,  Martins.  Native  of  Brazil,  on  the  banks  of  rifos. 
Tree  20  or  30  feet  in  height,  leaves  3  inches  long  and  an  inch 
broad. 

P.  giLaviroha,  D.C.,  Prodr.,  iii.,  p.  355.  Native  of  Brazil,  at 
Ypanema,  in  the  province  of  St.  Paul,  where  it  is  called  br  the 
inhabitants  Guaviroha  de  Canorro  or  Guamroha  de  Campo.  Tin 
height  of  this  shrub  is  from  6  to  10  feet.  Fniit  about  the  size  of 
a  large  pea. 

P.  decussatum,  D.C.  Native  of  Brazil  in  the  province  of  Minas 
Geraes.     Height  2  to  3  feet. 

P.  descrtoruvi,  Martins ;  D.C,  Prodr.,  iii.,  p.  236.  Native  rf 
Brazil,  in  the  desert  of  Bahia.  Height  10  to  15  feet.  Very  nearly 
allied  to  this  is  P.  tenuifoliurriy  D.C. 

P,  oligospernum,  Martins,  D.C,  is  a  shrub  of  8  to  10  feet  high, 
native  of  Brazil,  in  woods  on  the  banks  of  rivei-s  in  the  province  of 
Bahia. 

P.  lanuginosuvi,  Ruiz  et  Pavon,  Syst.  Veg.  Flor.  Peru.,  iv.,  t.  421. 
f.  b.     Native  of  Peru.     Height  6  to  8  feet. 

P.  myrsinites,  D.C,  Prodr.,  iii.,  p.  236  ("  Myrtle-like  Psidium  "I 
Native  of  Brazil,  in  deserts  in  the  provinces  of  tlie  mines:  12  feet 
in  height. 

P.  Brovmianum,  Martins,  D.C  A  small,  densely-brancheii 
tree,  10  to  12  feet  in  height;  native  of  Brazil,  in  the  desi^rt  of 
Bahia. 

P.  ohovatum,  Martius,  D.C  ;  native  of  Brazil,  in  the  prinincecf 
St.  Paul.     Height  10  to  15  feet. 

P.  Cattleianum,  Sabine,  in  Trans.  Hort.  Soc.,  London,  iv.,  p.  315, 
t.  11  ;  Lindley,  (,'ollectanea  Botanica,  t.  16 ;  Bot.  Reg.,  622.  A 
tree  of  10  to  20  feet  in  height,  a  native  of  China,  and  distributed 
in  Brazil. 

P.  cordatum,  Bot.  Mag.,  t.  1779.  Native  of  Guadaloupe.  Height. 
5  to  6  feet. 
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i5     P,  emarginatum,  Euiz  et  Pavon,  Syst.  Veg.  Flor.  Peru.,  iv.,  t.  418. 
Native  of  Peru.     Height  8  to  10  feet. 

'S.      P,  macrostem^n,  Euiz  et  Pavon,  Ibid.,  iv.,  t.  420.      Native  of 
::'tPeru. 

P.  rutidocarpon,  Ruiz  et  Pavon,  Ibid.,  iv.,  t.  420,  f.  b.    Native  of 
.~.,Peru. 

'-      Besides    the    above,    there    are  about    half-a-dozen    doubtful 

species. 
C'      All  species  are  of  easy  cultivation,  either  from  seeds  or  cuttings. 


Xylopia. 

A  genus  of  trees  or  shrubs  belonging  to  the  Natural  Order 
Afumacece,  indigenous  to  Brazil  and  other  warm  districts  of  South 
America,  also  in  the  West  Indies.  The  genus  is  widely  distributed 
throughout  tropical  regions,  and  although  most  abundant  in  South 
America  and  the  West  Indies,  a  number  of  species  are  known  in 
West  Africa,  and  one  is  a  native  of  Mauritius.  Species  are  also 
found  in  Ceylon  and  the  Malayan  Peninsula. 

The  name  is  derived  from  f uXoi/,  "  wood,"  and  irvKpo^,  "  bitter," 
in  allusion  to  the  bitterness  of  the  wood  of  some  of  the  species. 
Thirty  or  forty  species  are  known ;  some  are  remarkable  for  the 
aromatic  properties  of  their  fruit  and  seeds.  As  general  characters 
of  the  genus,  the  flowers  have  a  3-  to  5-lobed  calyx,  with  ovate 
leathery  segments ;  6  petals,  the  3  outermost  of  which  are  largest ; 
and  numerous  stamens  on  a  globular  receptacle,  which  also  bears 
2  to  15  carpels,  each  containing  one  or  two  seeds. 

X  ferrugirua,  Hooker's  Flora  of  Brit.  Ind.,  i.,  p.  83.  Syn.  ffab- 
zelia  ferruginea,  Hooker  and  Thomson,  Flor.  Ind.,  i.,  p.  123.  A 
flexuous,  ramous  shrub,  native  of  Malacca.  Its  branchlets  are 
rusty -pubescent.  Leaves  5  to  7  inches  by  1 J  to  2  inches,  base 
oblique,  rounded  or  subcordate,  much  reticulate,  glabrous  and 
shining  above,  glaucous  beneath  and  rusty-pubescent  on  the  veins, 
petiole  i  to  ^  inch.  Flowers  pendulous,  yellow,  fragrant ;  ped- 
uncles J  to  1\  inch,  rusty  pubescent ;  sepals  ovate,  acute ;  outer 
petals  J  inch,  taper,  pointed,  yellow,  tomentose,  the  inner  ones 
shorter,  narrower,  base  contracted.  Anthers  with  a  long,  narrow 
process ;  cells  septate.     Ovaries  many.     Seeds  ovoid. 
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X,  friUescens,  Aublet,  Hist,  des  plantes  de  la  Guiane  Fran(;ai». 
i.,  p.  262,  t.  292 ;  Lam.,  111.,  t.  495 ;  Dunal,  Monogiaphie  de  k 
famille  des  Anonac(5e8,  p.  120.  Syn.  X.  setosa,  Poiret,  Diction- 
naire  de  Botanique,  viii.,  p.  812.  A  shrub  of  6  feet  in  hei^t, 
native  of  Brazil  and  Guiana.  The  leaves  are  oblong-lanceokte 
acuminated,  their  under  surface  silky.  Peduncles  1  to  3,  tcit 
short.  Carpels  smooth.  The  leaver  and  wood  are  very  aromatic. 
The  seeds  are  full  of  a  very  fragrant  acrid  oil  and  are  used  by  the 
negroes  in  Guiana  as  a  condiment. 

X,  glabra,  Lin.  spec,  1367;  Dunal,  Mon.  Anon.,  p.  121,  t  19. 
Plukenett,  Almagestum  botanicum,  p.  395,  t.  238,  f .  4.  A  tree  of 
40  feet  in  height,  native  of  Barbadoes  and  Jamaica.  Leaves 
oblong-ovate,  smooth;  peduncles  1-flowered,  solitary  or  in  poire; 
carpels  smooth.  The  wood,  bark  and  berries  of  this  tree  have  m 
agreeable  bitter  taste,  not  unlike  that  of  an  orange  seed.  The  wild 
pigeons  feed  much  upon  these  berries  and  owe  their  delicate  bitter 
flavour  so  peculiar  to  them,  wholly  to  this  part  of  their  food.  The 
bitter  quality  of  this  tree  is  communicated  with  great  facility.  A 
handful  of  the  shavings  immersed  in  water  and  instantly  taken 
out  again,  will  render  it  of  a  very  bitter  taste.  Sugar  sent  over  in 
hogsheads  made  of  this  wood  was  so  bitter,  that  no  person  would 
purchase  it.  Bedsteads  and  linen-presses  made  of  it  are  pr>>»i 
against  insects.  Carpenters  who  work  the  wood,  perceive  a  l»itt^r 
taste  in  tlieir  mouths  and  throats.  A  decoction  of  the  wixxl  is  said 
to  act  as  a  tonic.  It  is  called  the  "  bitter  wood  '*  ('f  Jamaica. 
Perhaps,  all  the  species  of  this  genus  partake,  more  or  leSvS.  of  thi> 
bitter  quality.  About  12  species  are  known.  The  plants  <»f  all  the 
species  can  be  raised  from  seeds  procured  from  their  native 
countries,  but  sliould  be  sown  immediately  in  a  sandy  loam  and 
placed  in  a  hot-bed,  as  they  soon  lose  their  vegetative  property. 


Ximenia. 

A  irenus  of  trees  or  shrubs,  named  in  honour  of  Xinieiie?,  a 
Spanish  monk,  who  published  four  books  on  the  medicinal  jdant> 
of  New  Spain  (Pluniier,  Nova  riantorum  Americanarum  Geneni, 
vi.,  t.  21,  D.C,  Trodr.,  i.,  p.  5:33).  Plants  of  this  genus  of  OUw'var 
are  usually  armed  with  spines,  and  the  leaves  are  alternate,  ovat*- 
or  lanceolate,  and  exstipulate.     The  flowers  are  racemose,  usually 
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hermaphrodite;  calyx  cupular,  4-  to  5-toothed,  persistent;  petals  4-5, 
oblong,  revolute,  hairy  within ;  stamens  twice  the  number  of  the 
petals,  hypogynous ;  anthers  innate,  linear,  2-celled.  Ovary 
sessile,  superior,  4-celled ;  style  columnar,  stigma  simple ;  ovules 
solitary  in  each  cell,  pendulous,  anatropous.  Drupe  ovoid,  1-celled ; 
stone  solitary.  There  are  only  4  or  5  species,  one  being  Mexican, 
one  South  African,  one  Bornean,  one  Polynesian,  and  one  widely 
dispersed  through  the  tropics  of  both  hemispheres. 

X.  Americana,  Lin.  Spec,  497.  Willdenow,  Species  Plantarum, 
ii.,  p.  230.  Eoxb.,  Flor.  Ind.,  ii.,  p.  252.  Wight  and  Arnott,  Prodr., 
i.,  p.  89.  Miquel,  Flor.  Ind.  Bot.,  i.,  pt.  i.,  p.  787.  Syn.,  JT.  Bttssell- 
iana,  Wall.  Cat.,  6784.  Found  both  in  the  east  and  west  of  the 
Indian  peninsula,  Circar  mountains,  Andaman  Isles,  Malacca, 
Ceylon,  Malayan  Archipelago,  tropical  Africa  and  America. 
This  shrub  is  about  15  feet  in  height;  the  branches  are  spreading, 
spinose,  glabrous,  covered  with  a  red  astringent  bark,  and  often 
ending  in  a  spine.  Young  shoots  angular.  Leaves  1^  inch  by  1 
inch  and  upwards,  coriaceous,  glabrous,  ovate-oblong  or  roundish, 
emarginate,  base  rounded,  veination  conduplicate.  Petiole  J  inch. 
Flowers  J  inch,  bisexual,  sometimes  polygamous,  white,  greenish- 
yellow  inside,  very  fragrant,  in  short  racemes,  which  are  axillary 
or  on  the  ends  of  thickened  contracted  shoots.  Rachis  terete, 
4-  to  6-flowered.  Bractes  minute.  Buds  oblong,  acute.  Calyx 
minute.  Petals  many  times  larger  than  the  calyx,  equal  to  the 
stamens  in  length.  The  fruit  is  yellow,  about  the  size  of  a 
pigeon's  egg,  of  a  somewhat  acid  sweet  taste,  and  is  eaten  by  the 
natives.  The  wood  also  is  odoriferous,  and  is  used  in  Western  India 
}is  a  substitute  for  santal  wood. 

Var.  a,  ovata.  D.C.,  Prodr.,  i.,  p.  533.  Syn.,  JT.  muUiJlora, 
Jacquin,  Stii*pium  Americanarum  Historia,  p.  106,  t.  277, 
f.  31.  Lam.  111.,  t.  297,  f.  1.  Native  of  the  West  Indies 
and  Brazil.  Petals  greenish  ;  fruit  yellow,  drupaceous  ; 
leaves  ovate. 

Var,  )8,  oblon^a.  D.C.,  Prodr.,  i.,  p.  533.  Syn.  ffeymassoli 
spinosa,  Aublet,  Hist,  des  Plantes  de  la  Guiane  Fran^aise, 
i.,  p.  324,  t.  125.  Lam.  111.,  t.  297,  f.  2.  Leaves  oblong. 
Native  of  Guiana. 

X  ellipticay  Forster,  Florulae  insularum  australium  prodromus, 
No.  162.     Native  of  New  Caledonia,  the  Fiji  and  other  islands  of 
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the  Pacific.  The  leaves  are  elliptical-lanceolate  ;  pedancles  manj- 
flowered.  Branches  unarmed.  The  round,  orau<;e-coloured  fndt? 
are  eaten  by  the  natives ;  in  the  unripe  state  they  have  a  poirerfBl 
odour  of  bitter  almonds. 

X,  inermiSy  Lin.  Spec,  497.  Lunan,  Hortus  Jamaieensis,  iL 
p.  156;  unarmed;  pedicels  1 -flowered;  leaves  ovate.  Flowers  small 
greenish-yellow.     Native  of  Jamaica. 

JC,  JEgyptiaca,  Lin.  (Spec.  1194),  is  identical  with  Balanita 
JEgyptiaca,  Delile  Florae  ^gyptiawe,  t.  28,  f.  1  ;  and  Proqw 
Alpinus  De  Plantis  iEgypti,  p.  20,  t.  11  ;  native  of  tropical  Africa 
and  cultivated  in  Egypt.  An  Indian  variety  of  it  is  described  by 
Eoxburgh,  Flor.  Ind.,  ii.,  p.  253,  and  Wight,  Icones,  274,  as  found 
in  the  plains  of  the  Deccan,  and  having  very  fragrant  floweR. 

The  tree  htis  been  previously  referred  to,  p.  278,  as  probably 
furnishing  an  ingredient  in  the  celebrated  spikenard  ointment 

As  found  in  India  the  tree  is  described  as  being  20  feet  iu 
height ;  leaves  alternate,  bifoliate ;  spines  axillary ;  calyx  5-parted. 
sepals  villous ;  petals  5,  lanceolate ;  pedicels  1-flowered ;  floweR 
aggregate,  small,  green;  drupe  ovoid,  1 -celled,  1 -seeded,  with  a 
woody,  5-augled  nut.  In  India  it  is  found  at  Goozerat,  Hurripur, 
and  in  the  Circars.  It  is  one  of  the  few  trees  which  in  Eg}}': 
flourish  in  a  black  soil. 


Pergularia. 

A  genus  of  Asclepiadacecc  consisting  of  twining  shrui^ 
inhabiting  India,  China,  the  Moluccas  and  Madagascar,  liavinj 
broad  ovate  or  cordate  membranous  leaves,  and  interj>etiolar 
cymes  bearing  greenish  or  yellowish  flowers,  which  are  generally 
very  higlily  scented.  The  greater  number  of  the  species  are  iiiucli 
valued  for  their  fragrance,  and  on  this  account  are  cultivated  in 
China  and  the  East  Indies.  They  are  well  adapted  to  trainiuij  u|» 
rafters  and  trellis  work ;  the  name  being  derived  from  pcnjuUi. 
"  an  arbour."  The  calyx  is  5-cleft,  the  corolla  siilver  shapetl. 
with  an  urceolate  tube.     The  fruit  is  smooth  and  ventrieose. 

P.  odorati^iiim,  termed  in  Mauritius  "  Liane  Tonquin,"  and  iu 
Java  "  Malatti  Tunkat,"  is  a  native  of  China,  Cochin-CIiiiia. 
Sumatra  and  Java.     The  plant  is  said  to  be  introduced  into  ludia 
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r  from   Sumatra,   where    it  is  carefully  cultivated  in  the  English 
■  settlements  on  the  west  side  of  that  island  ;  on  that  account  it  is 
!  generally    called   by  the  English   in   India,   "  the  West    Coast 
creeper." 

The  root  is  branched,  widely  -  spreading.  The  stem  is 
shrubby,  round,  branched,  twining  and  climbing  to  a  great  extent, 
downy  when  young ;  the  bark  spongy  and  cracked  when  old. 
Leaves  opposite,  stalked,  deflexed,  heart-shaped,  rather  taper- 
pointed,  entire,  soft,  opaque,  veiny,  downy  at  the  veins  and  margin, 
paler  beneath,  4  inches  long  and  3  inches  broad.  Panicles  axillary, 
solitary,  drooping,  forked,  many-flowered,  downy.  Flowers  greenish 
yellow,  size  of  a  primrose.  Calycine  segments  shorter  than  the 
tube  of  the  corolla,  which  is  woolly  inside.  Segments  of  corolla 
short,  obtuse.  Seeds  surrounded  by  a  membranous  rind,  and 
ending  in  long  tuft  of  hairs.  Bot.  Eep.,  t.  185  ;  Bot.  Keg.,  t.  412. 
Syn.,  P.  mi/ior,  in  Bot.  Mag.,  t.  755 ;  P.  tomeyitosa,  Lin., 
Mantissa  Plantarum,  p.  53  ;  Asclepias  odoratissima,  Eoxb., 
rior.  Ind.,  ii.,  p.  46  ;  Cynanchuvi  odoratissimumy  Loureiro  Flora 
Cochin-Chinensis,  p.  164  ;  Flos  SiamicJis.'Rnmj^h.  Amb.,  vi.,  p.  58, 
t.  26,  f.  1 ;  Smith,  Icones  Pictse  Plantarum  rariorum,  iii.,  p.  16. 

P.  acedens,  Blume,  Bijdr.,  p.  1056.  Native  of  Java,  Sumatra, 
Madura,  &c.,  by  the  sea-side.  Leaves  ovate  or  oval-oblong, 
acuminated,  rounded  at  the  base,  having  the  margins  and  veins 
downy ;  cymes  pedunculate,  twin ;  calycine  segments  obtuse, 
shorter  than  the  tube  of  the  corolla.  It  differs  from  P.  odoratissima 
in  the  leaves  never  being  cordate. 

P.  minor,  Bot.  liep.,  t.  114 ;  Tratt,  observations  botanicae 
tabularum  rei  herbarite  illustrantes,  713.  Bot.  Mag.,  t.  755.  This 
is  probably  only  a  small  variety  of  P.  odoratissima ;  the  leaves  are 
rounder,  with  a  more  slender  recurved  acumen  ;  and  the  corollas 
orange-coloured  or  yellow,  but  also  very  fragrant;  and  the  segments 
of  the  corolla  are  blunter  and  shorter.  Leaves  1 J  inches  broad  and 
the  same  in  length.     It  is  a  native  of'the  East  Indies. 

P.  imrviflora,  Blume,  Bijdr.,  p.  1056.  Leaves  sub-cordate-ovate, 
acute,  downy  on  the  margins  and  veins  beneath ;  umbellules 
pedunculate ;  calycine  segments  obtuse,  shorter  than  the  tube  of 
the  corolla.     Native  of  Java,  about  Kuripan,  in  calcareous  soils. 

P,  villosa,  Blume,  Bijdr.,  p.  1057.  Leaves  sub-cordate-oval,  acute, 


474  ODOROGRAPHIA. 

very  soft  beneath ;  umbellules  simple ;  segments  of  calyx  acui€. 
shorter  than  the  tube  of  the  corolla.  Native  of  Java,  on  Mount 
Parang,  in  the  province  of  Tjan  jor. 

r.  sanfficinoleiitay  Lindley,  in  Trans.  Hort.  See,  vi.,  p.  72.  Bol 
Mag.,  2532.  Leaves  ovate-lanceolate,  quite  glabrous ;  cvmes 
many-ttowered,  shorter  than  the  leaves  ;  segments  of  corolla 
acuminated,  obtuse.  Native  of  Sierra  Leone.  This  plant  is  of  a 
trailing  habit,  and  is  full  of  a  blood-coloured  juice,  which  is  used  to 
adulterate  the  "  Dragons'  blood  "  of  commerce. 


Magnolia. 

The  name  is  given  in  honour  of  Pierre  Magnol,  who  \\*as  a 
professor  of  medicine,  and  died  in  1715.  The  genus  gives  its 
name  to  the  Order  Magnoliacem,  and  consists  for  the  most  part  of 
large  trees  with  fine  foliage  and  handsome,  fra^niiit  flowers. 

The  species  of  this  Order  are  chiefly  natives  of  mountainous 
countries.  They  are  probably  more  abundant  in  Western  China, 
in  eastern  continental  India  and  in  the  Indian  Archipeliigo,  than 
in  any  other  part  of  the  world.  Many  species  occur  in  the  more 
humid  parts  of  the  toriii)orato  Himalaya,  but  one  only  extends  as 
far  west  as  Kumaoii.  The  western  provinces  of  Imlia  j)RxIuee 
only  two  s})eeies,  and  Ceylon  not  more  than  one.  From  China 
several  extend  to  Japan.  North  America,  excluding  Mexico,  which 
seems  to  contain  several  species  of  this  family,  produces  eight 
species.  A  few  are  natives  of  the  West  Indies  and  the  mountainou> 
parts  of  tropical  South  America.  In  Afric<a  they  apj)ear  to  l>e 
entirely  wanting. 

Tlie  })lants  of  this  family  are  all  more  or  less  aromatic,  and  th^-lr 
flowers  have  often  an  extremely  powerful  perfume.  The 
Himalayan  sjiecies  are  large  trees,  and  yield  valuable  timber.  The 
baik  of  many  of  the  American  s])ecies  possesses  bitter  and  t«>nic 
qualities,  but  none  of  those  of  India  are  known  to  do  so.  The 
leaves  of  the  various  species  of  the  Mafjnol'iastriim,  or  True 
Magnolia  (D.C.,  Syst.,  i.,  p.  4r»0  ;  Prod.,  i.,  p.  80),  are  alternaie, 
entire,  deciduous  or  evergreen,  rolled  round  in  the  bud,  in  wliich 
state  they  are  protected  by  the  stipules,  which  originally  adhere  to 
the  sides  of  the  leaf-stalks,  ])ut  ultimately  fall  ofi*.  The  tiowers  are 
large,  terminal,  protected  in  the  young  state  by  scales  that  seem  to 
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be  of  a  stipulan'  nature.  The  calyx  consists  of  three  deciduous 
sepals ;  the  corolla  of  six  to  twelve  petals  like  the  sepals ;  stamens 
and  ovaries  numerous,  on  a  prolonged  receptacle.  The  fruit 
consists  of  a  number  of  follicles,  in  a  compact  spike,  and  opening 
along  their  outer  edge  to  allow  of  the  escape  of  the  scarlet  or 
brown  seeds,  which  are  suspended  from  the  carpels  by  long  slender 
threads.     The  species  number  about  70. 

M.  grancUfloray  Lin.  Spec,  755.  This  very  stately,  elegant,  ever- 
green tree,  the  noblest  of  all  the  species,  attains 'in  its  native 
country  a  height  of  70  to  100  feet,  dividing  into  many  branches, 
which  form  a  large  pyramidal  head.  It  is  a  native  of  North 
America,  and  extends  through  t'ne  forests,  in  marshy  places,  from 
North  Carolina  to  Louisiana.  The  leaves  are  oval  oblong,  9  or  10 
inches  long,  much  resembling  those  of  the  common  laurel, 
coriaceous,  the  upper  surface  shining,  of  a  rather  light  green  above, 
but  the  under  surface  rusty-brown.  The  flowers  are  large,  erect, 
cup-shaped,  expanded,  white  or  pale  lemon-coloured,  9-  to  12- 
petalled,  and  have  an  exquisite  fragrance. 

In  America  it  flowers  the  greater  part  of  the  summer,  beginning 
in  May,  and  produces  its  rich  brown  spikes  of  fruit  in  the  autumn ; 
but  in  England  it  does  not  begin  to  flower  before  July,  and  then  its 
flowers  are  inferior  in  size  and  in  perfume  to  those  produced  in  its 
native  habitat.  Being  more  tender  than  the  other  American 
species,  it  is  generally  grown  against  a  south  wall  in  England 
Lam.  111.,  p.  490  ;  A.  F.  Michaux  flls,  Histoire  des  arbres  forestiers 
de  lAmerique  septentrionale,  iii.,  p.  71,  t.  1. ;  Duhamel  de 
Monceau,  Traite  des  Arbres  (Ed.  nov.,  1801-1816),  ii.,  p.  219,  t.  65. 

Var,  a  rotundifolia.  Sweet,  Hortus  Britannicus,  p.  11.  Leaves 
roundish. 

Var.  13  ohovata.  Leaves  obovate-oblong ;  flowers  expanded. 
In  Carolina  this  variety  is  known  by  the  name  of  '*  Big 
Laurel."     Aiton,  Hortus  Kewensis,  Ed.  2,  iii.,  p.  329. 

Var,  y  elliptica.  Leaves  oblong-elliptical ;  flowers  somewhat 
contracted,  Aiton  Hort.  Kewensis,  Ed.  2,  iii.,  p.  *)29  ; 
Bot.  Cab.,  t.  814 ;  Miller,  figures  of  plants  described  in 
the  Gardeners'  Dictionary,  ii.,  t.  172.  This  variety  is 
called  the  Exmouth  varietv.  It  is  hardier  than  the  other 
varieties,  and  flowers  earlier. 
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la)-.  S  foTugiiua.  Leaves  obloug-lauceolate,  under  stufau 
niBty  :  flowers  BomewTiat  (-ontmcted.  Bot.  Mag.,  u  I9K 
This  variety  flowers  at  ii  smaller  size  than  the  olho 
varieties. 

Viir.  e  lanccoiata.  Leaves  oblong-lanceolate  ;  flowers  sonit- 
times  contracted.  Aiton,  Hortus  Kewensis,  Ed.  2.  iiL.[L 
'A'29.     Figured  in  Bot.  liep.,  t.  518  as  M.  ffraadi/hra. 

M.  iflaucn,  Lin.  Spec.,  ed.  2.  p.  755.  Schkuhr,  Bot«mchra  haml- 
liiich.No.  1441,  t.  148.  Loddiges,  Bot.  Cab.,  t.  215;  Bot.  Mag-L 
2164.  Michaux  fils,  Hist,  des  arbres  foiijstiers  tie  rAni^rique 
septeiitrionale,  iii.,  p.  77,  t.  2.  Diihamel,  traits  des  arbres,  2  ed, 
ii.,  p.  '223,  t.  66.  Bonplanil,  Desiriptione  iles  plantes  rares,  p.  103. 
t.  42.     Bigelnw,  American  Medical  Botany,  t.  27. 

The  leaves  of  this  species  are  almost  decidnous ;  lliey  are  e!li]>- 
lical,  obtuse,  and  glaucous  on  tlie  under  surface.  Flowers  9-  to  l!i- 
petalled,  contracted,  petals  ovate,  concave,  white  or  cream-colonral, 
slruni^ly  scented.  The  height  of  the  tree  is  usually  from  15  to  LI* 
feet  It  is  a  native  of  North  America,  in  low,  moist  swampy  grouwi 
at  a  little  distance  from  the  sea,  from  ifassacliusetts  to  Florida  and 
Louisiana,  especially  in  New  Jersey  and  Carolina.  In  America  ihis 
tree  is  known  by  the  names  of  While  Laurel,  Swamp  laurel,  Sh&d^) 
Sassafras,  Sweet  Bay  and  Beaver  tree.  The  last  name  is  due  to  the 
fact  of  the  rout  being  eateu  as  a  great  dainty  by  beavei-8,and  these 
animals  are  trapped  by  means  of  it.  Kalm  says  these  tneesraay 
be  discovered  at  a  distance  of  3  miles  by  the  scent  of  their 
blossoms,  if  the  wind  be  favourable.  It  is  beyond  deficripuon 
pleasant  to  travel  in  the  woods  at  the  flowering  season,  espetMlly 
in  the  evening.  The  trees  retain  their  flowers  for  three  weeks  ami 
even  longer.  The  berries  are  of  a  rich  red  colour,  and  haiig  iu 
bunches  on  slender  threads.  Il  has  been  remarked  that  the  fluver 
never  opens  in  the  morning ;  that  the  caly.-c  falls  off  at  the  » 
opening  of  the  flower,  but  that  the  petals  dry  on.  The  scent  s 
what  resembles  that  of  the  lily  of  the  valley,  but  more  a 

M.  loriffi/olia.  Sweet,  Hortus  Britannicus.  p.  11,  (M.  tjtauca,  i 
longifolia,  Aiton,  Hortus  Kewensis.  ed.  i.,  ii.,  p.  251.  Piinih,  I 
Amer.  Septentrionalis,  ii.,  p.  381.  The  "Evergreen  Swamp  I 
nolia,"  a  very  handsome  tree,  alxiut  30  feet  in  height ;  uaiivt 
Florida  and  Geoi^a.     Leaves  evergreen,  elliptical,  acute  at  1 
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txids,  under  surface  glaucous :  flowers  9-  to  12-petallecl,  contracted; 
petals  ovate,  concave.  wliiCe,  very  aweet-scented. 

if.  iimbrdla.  tain..  Diet.,  iii.,  p.  673.  M.  tripttala,  Lin.  spec.,  ed, 
2,  p.  756.  Michaux  fils,  Hist,  des  arbrea  forestiers  ile  I'Annir.  sept., 
iii.,  p.  90,  t.  5.  Pursli,  Fior.  Anier.  Sept.,  ii.,  p.  381.  M.  frondom, 
Salisbury  Proilromus,  p.  .''79.  leaves  deciduous,  lanceolate, 
spreading,  from  1  to  2  feet  long,  placed  at  the  ends  of  the  branches 
in  a  circular  uianner,  somewhat  like  an  umbrella,  whence  its 
name.  The  adult  leaves  are  smooth,  the  younger  ones  pubescent 
underneath.  The  flowers  are  2  or  3  inches  in  diameter,  white  and 
Mweet-scented.  This  perfume  is  by  some  considered  heavy  and 
■oppresaive.  Petals  9  to  12,  exterior  ones  pendant.  This  species 
is  a  native  of  North  America,  on  wooded  mountains  from  New 
York  to  Carolina  and  Georgia,  as  well  as  Virginia.  The  wood  is 
aoft  and  spongy  ;  in  the  mountains  of  Virginia  it  is  called  "Elk- 
wood." 

M.  auriculata.  Lam.,  Diet.,  iii.,  p.  673.  M.  auricularia,  Salisbury, 
I'arodisuB  Londiiiensis,  t  43  ;  Bot.  Mag.,  C.  1206.  Michau.x  iils, 
Hist,  des  arbrcB  forestiera  de  TAmer.  Sept.,  iii.,  p.  94,  t.  7;  Bot. 
Kep.,  t.  S73.  Pursh,  Flor.  Anier.  sept.,  ii.,  p.  382.  M.  Fraseri, 
Walter,  Flora  ('iiroliniana.  icon.  159.  A  tree  of  40  to  50  feet 
high.  Leaves  (hicidunus,  smooth,  under  surface  somewhat  glaucous, 
spatulately-obovute,  cordate  at  the  base,  with  blunt,  approximate 
auricles.  Flowers  erect,  of  a  yellowish -white  colour  and  remark- 
ably sweet-scented;  3  or  4  inches  in  diameter  ;  sepals  3,  spreading; 
petals  9,  oblong.  The  fruit  is  i-ose-coloured.  This  species  is  native 
of  North  America  iu  the  Allegiinny  mountains  from  the  upper 
waters  of  the  Sesquehanna  tn  Carolina.  The  tree  will  blossom 
when  very  young. 

M.  pyramidala,  Bot.  Reg.,  t.  407.  Keciduous,  Leaves  smooth; 
the  same  colour  on  both  surfaces,  sjwtulate-obovate,  cordate  at  the 
lose ;  auricles  spreading ;  sepals  3,  spreading  ;  petals  9,  lanceolate, 
pointed.  Native  of  the  western  parts  of  Carolina  and  Georgia. 
Very  like  M.  auTiculatu,  but  it  grows  in  a  more  pyramidal  form, 
and  liesirtes  the  above-described  differences,  the  leaves  are  not 
alwve  half  the  size. 

^f.  maerophi/lla,  Michaux,  Flora  lioreali  Americana,  i.,  p.  327. 
Michanx  fils,  Hist,  des  arbres  forestiere,  iii.,  p,  79,  t.  7.  Bot.  Mi^.,  t. 
2189.     Bonpland,  Descrip.  des  plaiites  rares,  t.  33.     A  beautiful 
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tree,  about  35  feet  in  height,  with  a  white,  smooth  bark.  Tht 
leaves  are  from  1  to  3  feet  long  and  from  8  to  10  inches  brotd, 
deciduous,  oblong-obovate,  somewhat  panduriform,  cordate  at  the 
base,  under  surface  white,  glaucous.  Flowers  white,  and  purple  at 
the  base,  sweet-scented,  8  to  10  inches  in  diameter ;  petals  6  to  9, 
ovate.  Native  of  North  America,  in  moist,  swampy,  shady  places, 
about  Lincolton  in  Upper  Carolina  and  in  the  deep  forests  ••( 
Tennessee. 

M.  Campbelli,  Hooker  and  Thomson,  Flora  Indica,  L,  p.  77. 
Hooker  fil,  111.  Him.  Plant.,  t.  4  and  5.  Griffith,  Icones,  iv.,  t  65t). 
A  very  lofty  tree,  inhabiting  the  dense  forests  of  Sikkim  and 
Bhotan  and  at  altitudes  of  8,000  to  10,000  feet  in  the  Eastern 
Himalaya.  The  leaves  are  deciduous,  elliptic-ovate  or  oblong- 
ovate,  or  acuminate,  membranous,  4  to  12  inches  long  by  2  to  4 
inches  wide,  glabrous  above,  glaucous,  pubescent  or  silky  beneath, 
base  cordate,  rounded  or  obli(iue,  petiole  1  inch.  Flowers  6  to  10 
inches  in  diameter,  very  fragrant,  pink,  occasionally  white. 
Hooker  and  Thomson  remark  that  this  superb  species,  which  is  s»» 
conspicuous  a  feature  in  the  s(!enery  of  Sikkim  (the  trees  attaining 
a  height  of  about  150  feet)  will  aptly  recx)rd  the  services  of  Dr. 
Campbell,  resident  at  Darjiling,  in  connection  with  the  rise  and 
progress  of  that  important  place  and  also  his  many  contributions 
to  our  knowledge  of  the  geography  and  productions  of  the 
Himalaya.  It  flowers  in  the  n)onth  of  April,  when  quite  leafle$>. 
The  shape  and  clothing  of  the  leaves  varies  more  than  is  usual  in 
the  genus  ;  on  very  young  trees  the  leaves  are  quite  glabrous,  an<I 
much  more  membranous  than  on  the  adult  plant. 

M.  glohosa,  Hooker  and  Thomson,  Flora  Indica,  i.,  p.  77.  A  tiw 
of  about  40  feet  in  height,  native  of  the  interior,  temperate  raoiies 
of  the  Sikkim  Himalaya  at  altitudes  of  9,000  to  10,000  feet.  The 
branches  are  brown  ;  when  young,  tomentose ;  when  old,  glabrous. 
Lciives  5  to  9  inches  long  by  o  to  G  inches  wide ;  the  nerves  of  the 
under  surface  are  tomentose.  Flowers  4  to  5  inches  in  diameter, 
globose,  white,  fragrant.  Peduncles  terminal,  single,  densely 
tomentose.  This  is  the  species  which  attains  the  greatest  eleva- 
tion and  penetrates  farthest  into  the  interior  of  the  Himalaya. 

M.  sphcnocarpa,  Hooker  and  Tliomson,  Flor.  Ind.,  i.,  p.  78.  Koxb.. 
Cor.,  iii.,  t.  266.  Wall.  Cat.,  975.  Syn.,  LiHodendron  grandijloriim 
Eoxb.,  Flor.  Ind.,  ii.,  p.  65.    Michdia  macrophylla,  Don.  Prod.  Xep., 
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p.  266.  Telauma  Roxhtrghii,  G.  Don,  Gen.  Syst.,  i.,  p.  85.  A 
native  of  tropical  Himalayan  forests  from  Nepal  to  Assam,  Kliasia 
Hills  and  Chittagong,  at  an  altitude  of  3,000  feet.  Leaves  ever- 
green, oblong,  obtuse  or  subacute,  glabrous  on  both  sides,  or 
puberulous  beneath,  8  to  16  inclies  in  length  by  3  to  6  inches  in 
width,  tapering  at  the  base ;  tliick,  coriaceous.  The  young  parts 
of  the  plant  are  hoary,  at  length  glabrate.  The  buds  are  globose, 
appearing  with  the  leaves,  2  inches  in  diameter.  Flowers  white, 
fragrant.  Petals  6,  oval,  fleshy.  Fruit  8  to  16  indies.  Carpels 
very  long  beiiked,  beak  compressed. 

M.  excelsa,  Wallich,  Tentarum  florae  Nepalensis  illustrata,  t.  2. 
Native  of  Nepal.  A  magnificent  tree  of  50  to  80  feet  in  height. 
Leaves  oblong-elliptical,  acuminated,  glaucous  and  netted  with 
veins  beneath  ;  buds  bearded  with  rusty  hairs.  Flowers  axillary, 
solitary,  12-petalled,  large,  white,  sweet-scented.  Carpels  globose, 
remote,  1-seeded.  The  wood  of  this  tree  is  greatly  prized  by  the 
inhabitants  of  Nepal  at  Patma,  where  it  is  employed  in  joinery, 
and  is  commonly  sold  under  the  name  of  "  Champ." 

M,  ytdariy  Desfontaines,  Hist,  des  arbres,  ii.,  p.  6.  Bonpland, 
Descrip.  des  plantes  rares,  p.  53,  t.  20.  Syn.  M,  precia  Correa,  in 
Yentenat,  Jardin  de  la  Malmaison,  No.  24.  M.  coyispicua, 
Salisbury,  Paradisus  Londinensis,  38,  t.  38.  Bot.  Mag.,  1G21. 
Native  of  China,  where  it  attains  a  height  of  30  or  40  feet,  and  is 
called  Yu-lan.  It  has  been  cultivated  in  China  since  the  year 
627.  Leaves  deciduous,  obovate,  abruptly  acuminated,  younger 
ones  pubescent,  expanding  after  the  flowers.  Flowers  erect,  6-  to 
9-petalled  ;  styles  erect.  This  species  is  hardy  in  England  and  is 
at  an  early  age  covered,  from  February  to  April,  with  innumerable 
sweet-scented  flowers,  which  are  white  and  sometimes  suflused 
with  purple  and  are  expanded  throughout  the  day-time,  but  the 
severe  east  winds  injure  its  beauty  unless  it  be  protected  or  planted 
in  a  conservatory  ;  also  the  climate  of  Northern  Europe  stunts  it 
to  such  a  degree,  that  it  only  attains  a  height  of  8  or  10  feet,  or 
about  a  fourth  of  its  natural  size. 

M.  Kobus,  D.C.  Syst.,  i.,  p.  456.  Syn.  M.  gracilis,  Salisbury 
Paradisus  Londinensis,  t.  87.  Kohu^,  Banks,  Icones  selecta; 
plantarum  Japonica,  t.  42.  M,  glauca  var  a,  Thunberg,  Flora 
Japonica,  p.  236.  M.  tomentosa,  Thunberg  in  Trans.  Lin.  Soc,  ii., 
p.  336.     In  Japan  this  tree  attains  a  height  of  10  feet  and  is  called 
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"  Kobus  "  or  "  Side  Kobusi."  It  has  a  rough  bark  which  smdls 
like  camphor.  Leaves  obovate,  acuminated  at  both  ends,  decidnom, 
produced  after  tlie  flowers,  the  younger  ones  pubescent  underneath, 
adult  oues  smooth.  Flowers  erect  and  solitary  with  the  oatside 
segments  purple  and  the  inside  white;  3  sepals  and  6  petals: 
styles  reflexed.     Ovaries  purple.     Very  fragrant. 

M,  obovattty  Thunberg  in  Trans.,  Lin.  Soc.,  ii.,  p.  336.  Xative  of 
Japan  and  cultivated  both  in  Japan  and  China.  Deciduous :  leaves 
olx)vate,  acute,  reticulately  veined,  almost  smooth.  Flowers  erect, 
of  3  sepals  and  6  olx)vate  petals ;  styles  very  short. 

Var.  a,  dentidatay  I^m.  Die,  iii.,  p.  675  ;  Banks,  Icones 
selectix?  plantarum  Japonica,  t.  43 ;  Syn.  JW.  glauca,  var,  j8, 
Thunberg,  Flora  Japonica,  p.  236.  Native  of  the  island 
of  Nipon,  in  Japan.  Flowering  branches  without  leaves; 
Flowers  red ;  petals  obovate. 

Var  yS,  discolor y  Ventenat,  Jardin  de  la  Malmaison,  No.  24, 
t.  24.  Syn.  M.  purpurea,  Bot.  Mag.,  t.  390.  Bot  Rep., 
t.  324.  Flowering  branches  leafy.  Flowers  purple 
outside  but  whitish  inside.  Petals  obovate,  of  two 
colours;  fnigrant. 

V(fr  y,  lati/olia,  I^iu.  Die,  iii.,  p.  657 :  Banks,  leoues  .selects 
j)l{intiirum,  t.  44.  Native  of  China.  Flowering  branches 
leafy.  Flowers  white,  fragrant :  petals  oblong,  white  on 
both  sides.     Height  5  feet. 

M.  Soulanfjeana,  Sweet,  British  Flower  Garden,  t.  260;  Bot. 
Keg.,  t.  1164.  This  is  a  hybrid  raised  from  the  seed  of  M.  YiUan 
by  Soulange  Bodin  ;  the  other  parent  is  supposed  to  be  M.  oborata 
var,  13  discolor.  It  is  a  deciduous  shrub  of  5  or  6  feet  in  height. 
Leaves  obovate,  abruptly  acuminated,  veiny,  pubescent  on  both 
surfaces.  The  flowers  are  of  6  obovate,  expanded,  whitish  petals 
tinged  with  purple.     Sepals  3. 

M.  fiiscata.  A  very  ramous  shrub  of  only  3  or  4  feet  in  height ; 
native  of  China,  where  it  is  cultivated  on  account  of  the  exquisite 
and  powerful  fragrance  of  its  flowers,  noticeable  even  at  a  distance. 
Leaves  elliptical-oblong,  obtuse,  the  adult  ones  smooth.  Branches 
and  petioles  covered  with  brown  tomentum.  The  flowers  are 
axillary,  solitary,  rather  small  for  a  Magnolia,  verj'  pale  yellow,  or 
cream  coloured.     It  is  noticed  that  varieties  of  it  are  of  a  dull 
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-purple  colour.  The  calyx  is  spathaceous;  petals  6,  lauceolar. 
Roxb.,  Fl.  Ind.,  ii.,  p.  655  ;  Bot.  Rep.,  t.  229  ;  Bot.  Mag.,  t.  1008. 
Syn.  M,  famxda  Ventenat,  Jardin  de  la  Malmaison,  No.  24,  adn.  2. 

Var,  )8,  annoncefolia,  Salisbury,  Paradisus  Londinensis,  No.  5, 
t.  5.  Native  of  China  ;  leaves  broader ;  pedicels  a  little 
shorter ;  flowers  more  red  ;  anthers  more  numerous. 

Var.  7,  heheclada,  D.C.,  Syst.,  i.,  p.  458.  Native  of  India. 
Flowers  on  shorter  peduncles ;  branches  more  velvety- 
tomentose ;  leaves  shorter. 

M,  pterocar2)a,  Koxb.,  Cor.,  iii.,  p.  62,  t.  266  Native  of  Silhet 
and  Chittagong.  In  Silhet  it  is  called  "  Doolee  champa."  Height 
40  feet;  leaves  oblong,  with  tapering  base,  entire.  Flowers 
terminal,  solitary,  white,  sweet-scented,  as  large  as  those  of  M, 
grandiflora.  Sepals  3,  green  on  the  under  side.  Petals  6.  Seeds 
red.     Strobile  winged.     Anthers  red  and  yellowish. 

M.  coco,  D.C.,  Syst.,  i.,  p.  459.  Syn.  Liriodendron  coco,  Loureiro, 
Flora  Cochin-Chinensis,  Ed.  Willdenow,  i.,  p.  424.  A  shrub  of  5 
feet  in  height.  Native  of  Cochin-China,  Macao  and  Canton,  where 
it  is  cultivated  for  the  beauty  and  scent  of  the  flowers.  Leaves 
ovate,  quite  entire,  shining.  Flowers  solitary,  very  large,  pure 
white,  with  an  exquisite  scent ;  sepals  3,  oblong — these  as  well  as 
the  petals  are  incurved  ;  petals  6,  fleshy  ;  ovaries  8.  The  flower- 
bud  before  opening  is  roundish,  and  is  likened  to  the  coco-nut  ;* 
whence  the  name  at  Macao,  "  Fula-coco." 

M,  Figo,  D.C.,  Syst,  i.,  p.  460.  Syn.  Liriodendron  Fiyo,  Loureiro, 
Flora  Cochin-Chinensis,  Ed.  Willdenow,  i.,  p.  424  ;  Michelia  Figo, 
Sprengel,  Systema  vegetabilium,  ii.,  p.  643.  Native  of  China, 
where  it  is  also  cultivated,  especially  about  Macao  and  Canton. 
By  the  inhabitants  of  Macao  this  shrub,  which  is  about  4  feet  in 
height,  is  called  "  Fula-Figo."  Leaves  lanceolate,  quite  entire, 
shining,  reflexed-incurved.  Flowers  solitary,  pale,  spotted  with 
red  on  the  inside,  fragrant ;  petals  0,  ovate-oblong,  erect ;  ovaries 
40  or  50.  There  is  only  one  bracteat  enclosing  the  flower-bud, 
therefore  this  plant  may  be  a  species  of  Michelia. 

*  As  regard 8  the  fashion  of  spelling  "  coco-nut,"  see  Table  of  Corrigenda 
at  end  of  this  vohinie. 

t  See  also  table  at  end. 
HH 
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Under  cultivation  the  species  of  Magnolia  are  jjeneraHy 
propagated  by  layers  put  down  in  spring  or  autumn.  When  the 
layers  are  first  taken  off,  they  should  be  potted  in  a  mixture  ol 
loam  and  peat  in  a  close  frame  till  they  have  taken  fresh  root 
None  of  the  leaves  should  be  taken  off  or  their  tops  shortened ;  the 
more  branches  and  leaves  are  on  them  the  sooner  they  will 
strike  fresh  root.  The  Chinese  kinds  are  often  inarched  or  budded 
on  M,  obavcUa,  which  takes  readily.  M.  pumila,  M,  fiiseat^,  .V. 
amonmfolia,  and  any  of  the  weak-growing  kinds,  strike  readily 
from  cuttings  taken  off  as  soon  as  ripe,  and  planted  in  a  pot  o! 
sand  and  placed  under  a  hand-glass. 

M,  ylahra  and  AL  longi/olia  like  a  peat  soil  and  a  moist  situatioa 

When  plants  are  raised  from  seeds,  these  should  be  sown  as 
soon  after  their  arrival  from  their  place  of  production  as  possible, 
in  pots  or  boxes  of  light  rich  earth,  covering  them  half  au  inch 
deep ;  these  may  be  placed  either  in  a  hot-bed,  or  in  a  warm. 
sheltered  situation,  or  in  a  warm  climate  they  may  be  sown  in 
the  open  ground,  and  when  the  plants  are  of  sufficient  size  they 
can  be  planted  out  singly,  and  should  then  be  shaded  until  they 
take  fresh  root.  In  transplanting,  none  of  the  roots  or  leaves 
should  be  shortened. 

Talauma. 

One  of  the  genera  of  Magnoliace;e,  so  called  from  tlie  native 
name  applied  to  some  of  the  South  American  species.  The  genus 
consists  of  magnificent  trees  and  shrubs,  resembling  maunoliiis, 
and  belonging  to  tropical  and  sub-tropical  regions  of  the  Old  an<i 
New  World.     They  are  remarkable  for  their  fine  fragrant  tlowers. 

T.  riumiera,  Swartz,  Flora  Tndica  occiden talis,  ii.,  p.  297  ;  Syn. 
Marpiolia  Phiinicra,  Swartz,  Prodromus  descriptionum  vegetabilium 
Indie  occideiitalis,  p.  87 ;  Anonn  dodecapdala,  Lam.  Die,  ii.,  p. 
127.  T.  avrulea,  Jaume  St.  Hilaire,  exposition  des  familK'S 
naturelles,  ii.,  p.  76.  A  tree  of  50  to  80  feet  in  height ;  native  of 
Martinique,  Guadaloupe  and  Ste.  Lucie.  Leaves  ovate-roundish, 
somewhat  cuneated  at  the  base,  coriaceous,  smooth,  retirulatdv 
veined.  Flowers  large,  white,  sweet-scented,  solitary  on  the  tops 
of  the  branches  ;  petals  12,  thick,  oblong,  obtuse.  The  liowers  aw 
used  by  the  distillers  in  Martinique  to  flavour  liqueurs. 
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Var.  )8,  D.C.,  Prodr.,  i.,  p.   82.      Leaves   obovate  oblong. 
Native  of  Dominica.     Height  50  to  80  feet. 

T,  ovata.  Saint  Hilaire,  Flone  Brasilise  meridionalis,  i.,  p.  26.  t.  4, 
f.  A.  Syn.  Magnolia  ovaia  Sprengel.  Native  of  Brazil,  in  the 
western  part  of  the  province  of  Minas  Geraes,  in  marshes.  Leaves 
5  to  7  inches  long  and  3  to  4  broad,  ovate.  Flowers  of  6  petals, 
white.     Height  20  feet. 

jT.  Candollii,  Bhime,  Bijdr.  Fl.  Ned.  Ind.,  L,  p.  9  ;  Flor.  Jav.  fasc, 
19,.  p.  32,  t.  9.  Syn.  Magnolia  odoratissima  Keinwerdt,  Magnolia 
piimUa  Sprengel.  Native  of  Java.  Height  about  6  feet.  Leaves 
oblong,  acuminated  at  both  ends.  Flowers  large,  cream-coloured, 
9- to  12-petalled,  outer  ones  short;  peduncles  1 -flowered,  rather 
drooping,  and  are,  as  well  as  the  petioles  of  the  younger  leaves, 
clothed  with  rufous  villi.     Stem  shrubby. 

'Pa7\  /8,  latifolia,  Blume,  loc.  cit.,     Leaves  broader,  and  less 
attenuated  at  the  base. 

T,  Rumphii,  Blume,  Bijd.,  Flor.  Ned.,  i.,  p.  10,  and  Flor.  Jav. 
fasc,  19,  p.  39.  Syn.  Magnolia  BumpJiii,  Sprengel.  Sampaca 
vwntana,  Kumph.  Amb.,  ii.,  t.  69.  Native  of  Java  and  the 
Moluccas.  Leaves  oblong-lanceolate,  very  much  acuminated. 
Peduncles  1-flowered,  erect.  Flowers  pale  yellow  or  cream- 
coloured,  terminal ;  sweet-scented  ;  petals  6.  Tliis  is  a  tree  of  30 
feet  in  height. 

T.  pumila,  Blume,  Flor.  Jav.,  fac.  19,  p.  38,  t.  12 ;  Syn. 
lAriodendrum  lili/era,  Lin.  Spec,  755  ;  Magnolia  picrnilay  Bot.  Rep., 
t.  226 ;  Ventenat,  Jardin  de  la  Malmaison,  t.  37 ;  Bot.  Mag.,  t. 
977.  Native  of  Amboyna  and  Java,  on  high  mountains.  Leaves 
elliptical,  acuminated  at  both  ends,  reticulately  veined.  Flowers 
drooping,  6-  to  9-  petalled,  cream-coloured.  Very  fragrant  at 
night. 

T,  Mexicanxi,  Syn.  Yeloxochitl  Aristochyea ;  Magnolia  grandi- 
floray  Mocino  and  Sesse,  Flora  Mexicana.  Magnolia  Mericana, 
D.C.,  Syst.  i.,  p.  451.  Native  of  Mexico.  50  feet  in  height. 
Leaves  oval,  tapering  a  little  at  the  base,  blunt.  Flowers  long, 
white,  purplish  inside,  sweet-scented ;  9-petalled,  expanded ;  petals 
ovate,  flat. 

T,  Hodsoni,  Hooker  and  Thomson,  Flor.  Ind.,  p.  74.  Hooker  fil, 
111.  Him.  PL,  t.  6.      A  lofty  evergreen  tree,  occurring  in  dense 
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forests  of  the  Sikkim  Himalaya  and  on  the  Khasia  Hills  at  alti- 
tudes of  4,000  to  5,000  feet.  Leaves  ovate-oblong,  acute  or  obtuae, 
glabrous ;  8  to  20  inches  long,  4  to  9  inches  wide,  petiole  1  to  2 
inches.  Flowers  white,  fragrant ;  peduncle  short,  thick ;  buds  sob- 
glolx)se,  2  to  3  inches  in  diameter.  Fruit  ovoid,  4  to  6  inches; 
carpels  sharply  beakeiL 

T,  lanigcra.  A  tree  inhabiting  the  Eastern  part  of  die 
peninsula  of  India.  Leaves  lanceolate,  acute  at  both  ends* 
glabrous,  12  inches  long  by  five  inches  wide,  petiole  1  inch. 
Flowers  large,  odorous ;  peduncle  densely  tomentose.  Sepals  3, 
touientose,  at  lenpjth  glabrate,  petals  about  8,  oblong,  fleshy, 
exceeding  the  sepals. 


Aromadendron  elegans,  Blume,  Bijdr.  Flor.  Ind.  Xeil,i. 

p.  10  ;  also  Flor.  Jav.  fasc,  19,  p.  25,  t.  7  and  8.  A  large  eleg^int 
tree  of  the  Order  Magnoliaceii^,  80  to  140  feet  in  height ;  native  nf 
Java,  on  the  mountains.  It  has  oblong-lanceolate  leaves,  and 
terminal,  solitary,  large,  white,  very  fragrant  flowers,  at  length 
changing  to  a  straw  colour.  The  calyx  consists  of  1  sf>athaceous 
leaf.  Petals  very  nan'ow  and  very  numerous,  about  2S,  ilispoj^l 
in  a  ([Uarternarv  order.  Stamens  numerous,  awl-sha|KMl.  anthers 
l)urslin<^  outwanllv.  Tlie  flowers  dittuse  their  fraijrance  to  a 
considerable  distance.  Carpels  2-seeded,  joined  tojiretlier  into  ei^r- 
shaj>ed  ligneous  fruit.  The  genus  is  easily  distinguished  fmui 
Tohnnna  by  the  number  of  the  petals.  The  bark  is  a  grateful 
aromatic  bitter. 


Gardenia. 

A  g(uuis  of  ri?jr^o«^^<rrr,  consisting  of  trees  or  slirulis,  freijueiitly 
spiny,  indigenous  in  tropical  Asia  and  Africa,  also  at  the  (.'a|»e  of 
(lood  Jlo])e.  This  genus  is  valued  for  the  beautv  and  frairraiuv  •»! 
its  iiowers,  wliicli  are  axillarv  or  terminal  usuallv  solitary,  au«l 
white. 

(i.  Florida,  Lin.  spec,  p.  305.  Hot.  Keg.,  t.  440.  Svn.  '/. 
jasniinoidrs,  Soland,  Phil.  Trans.,  lii.,t.  20.  Plukenett,  Amaltheuiii 
lx>tanicnm,  t.  448,  f.  4.  Jasmuuiw  Capoisr,  Mill.  Diet.,  Xo.  7 ; 
figures  of  plants,  t.  180.     Ehret,  Tlantie  rariores,  t.  15.     Native  of 
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Japan  and  China,  and  cultivated  in  India.  (Hooker  and  Thomson, 
Her.  Ind.,  iii.,  p.  115 ;  Eoxb.,  Flor.  Ind.,  i.,  p.  703 ;  Wall.,  Cat. 
8268 ;  Willd.,  Spec,  i.,  1225).  Its  Sanskrit  and  Bengalee  name 
ia  "  Gundhuraja,"  It  is  the  "  Catsjopiri  of  Eumphius  (Amb.,  vii., 
p.  26,  t.  14,  f.  2).  In  China,  where  its  flowers  are  used  for  scenting 
tea,  it  is  called  "  Pak-sema-hwa."  An  erect  shrub  of  2  feet  to  6 
feet  in  height,  much  branched,  unarmed.  Leaves  elliptic,  acute 
at  both  ends.  Flowers  solitary,  almost  terminal,  sessile,  salver- 
shaped,  white,  sweet-scented,  5-  to  9-parted ;  calycine  segments 
vertical,  lanceolate-subulate,  equalling  the  tube  of  the  corolla  in 
length.  Berry  elongated,  turbinate,  ribbed,  5-  to  6-celled  at  the 
base,  1-celled  at  the  apex,  orange-coloured,  size  of  a  pigeon's  egg  ; 
the  pulp  is  used  for  dyeing  yellow  in  China  and  Japan. 

Var,  /8,  Jlor  plerio ;  Syn.  0.  jasminoides,  Ellis,  in  Phil.  Trans,, 
li.,  t.  23.  Jasminum  Capense,  Miller,  figures  of  plants 
described  in  the  Gardeners*  Dictionary,  t.  180  ;  Eumph., 
Amb.,  vii.,  t.  14,  f.  2.  Flowers  sometimes  four  inches  in 
diameter,  double,  white.  It  is  one  of  the  finest  shrubs 
in  cultivation. 

G,  Radicans,  Thunberg,  Dissertatio  de  Gardenia,  No.  i.,  t.  i.,  f.  i. 
Thunberg,  Flora  Japonica,  t.  20 ;  Bot.  Eeg.,  t.  73  ;  Bot.  Eep.,  t. 
491.  A  shrubby,  unarmed  plant,  1  to  2  feet  in  height;  stems 
radicant,  leaves  lanceolate ;  flowers  solitary,  almost  terminal  and 
nearly  sessile,  salver-shaped  ;  white,  very  fragrant ;  segments 
of  the  calyx  vertical,  linear-subulate,  equal  in  length  to  the  tube  of 
the  corolla.  Native  of  Japan  and  cultivated  in  the  East  Indies  and 
at  the  Cape  of  Grood  Hope. 

6r.  calyadata.  Eoxb.,  Flor.  Ind.,  ii.,  p.  550.  A  native  of  the 
mountainous  parts  of  India,  arboreous,  unarmed.  Leaves  ovate, 
petiolate,  acuminated,  smooth.  Flowers  terminal,  solitary,  sessile, 
involucrated ;  calycine  segments  ensiform.  Anthers  enclosed  with- 
in the  swelling  tube  of  the  5-cleft  corolla.  Flowers  large,  white, 
and,  like  most  of  the  genus,  fragrant. 

O.  Costata.  Eoxb.,  Flor.  Ind.,  ii.,  p.  550.  Syn.  G,  coronaria  in 
Symes'  Account  of  an  Embassy  to  the  Kingdom  of  Ava,  p.  474, 
with  a  figure.  A  tree  of  20  feet  in  height,  unarmed,  leaves 
cuneiform-oblong,  smooth,  ribbed;  length  6  to  12  inches,  and 
breadth  from  3  to  5  inches ;  flowers  terminal,  or  nearly  so,  very 
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large,  the  tube  being  above  3  inches  long  and  the  border  above  4 
inches  diameter,  salver  -  shaped,  5-parted ;  calycine  segments 
resiniferous,  caducous,  white,  sweet-scented.  Anthers  5,  sesafe, 
completely  within  the  mouth  of  the  tube.  Native  of  the 
mountainous  parts  of  India;  from  those  of  Chittagong  it  was 
introduced  to  the  Botanic  Garden  of  Calcutta.  The  berry  of  this 
species  is  yellow  and  contains  a  soft  and  rather  fetid  pulp. 

G.  angiistifoliay\joiA\gQS  Bot.  Cab.,  t.  512.  A  shnib  of  3  feet  in 
height ;  very  like  G,  Florida,  from  which  it  chiefly  differs  in  being 
smaller  and  having  narrower  leaves.  Flowers  white,  sweet- 
scented. 

G.  tomentosa,  D.C.,  Prodr.,  iv.,  p.  379.  An  unarmed  shrnb, 
native  of  Java.  Branchlets,  leaves  and  calyces  clothed  with 
velvety  tomentum ;  leaves  obovate-cuniated.  Flowers  terminal, 
sessile,  solitary  ;  tube  of  calyx  angularly  ribbed  ;  calycine  teeth  10. 
Lobes  of  corolla  10,  obovate-oblong ;  tube  hardly  longer  than  the 
calyx.     Flowers  white,  sweet  scented. 

G.  carinata,  Wallich,  in  Eoxb.,  Fl.  Ind.,  ii.,  p.  560.  Griffith, 
Notul.,  iv.,  p.  261  ;  Tcones,  PI.  Asiat.,  t.  474,  f.  3.  Arborescent, 
unarmed,  resinous  in  the  younger  parts ;  leaves,  elliptic-obovate, 

ribbed,  villous  beneath.  Flowers  terminal,  solitary,  smaller  than 
those  of  G.  costata,  at  first  snow-white,  but  afterwards  vellow, 
becoming  when  dry  of  a  beautiful  orange  colour.  Limb  of  calyx 
truncate,  broad,  obscurely  5-lobed  and  2-keeled;  tube  of  corolla  very 
long;  limb  6-  to  8-lobed.  Fruit  precisely  as  in  G. costata.  Xativeof 
Penang,  where  it  grows  on  the  Hills. 

G.  coronaria,  Symes'  Embassy  in  Ava,  iii.,  p.  307,  t.  22.  Kurz., 
For.  FL,  ii.,  p.  43.  A  deciduous  tree  25  to  30  feet ;  branches  stout, 
youngest  hairy.  Buds  resinous.  Leaves  6  inches  to  12  inches  in 
length  by  3  inches  to  5  inches  in  width,  sub-sessile,  obovate,  shortly 
acuminate,  shining  above,  glabrous  or  pubescent  l>eneath,  nerves 
about  20  pairs,  stipules  i  inch.  Flowers,  sub-sessile,  terminal, 
white  changing  to  yellow,  fragrant.  Corolla  5-lobed,  tube  2 
to  4  inches. 

G.  grandijloray  Loureiro,  Flora  Cochin-Chinensis.  Blume,  BijMr., 
p.  1013.  A  medium  sized,  unarmed  tree.  Leaves  lanceolate, 
shining;  flowers  solitary,  lateral  and  terminal,  large,  white,  fragrant: 
segments  of  calyx  reflexedly-falcate;  corolla  salver-shaped,  0-jxirteil 
Native  of  Cochin-China,  on  the  banks  of  rivers. 
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G.  IcUifolia,  Alton,  Hort.  Kew.,  i.,  p.  294.  Eoxb.,  Cor.,  ii.,  p.  18, 
t.  134 ;  Flor.  Ind.,  ii.,  p.  552.  Wight,  Ic,  t.  759  (ft  latifolia, 
Gtertn.,  Fruct.,  iii.,  p.  78,  t.  193,  is  a  distinct  species).  A  tree  of 
10  feet  in  height,  unarmed.  Leaves  almost  sessile,  ovate  or  obovate> 
opposite  or  3  in  a  whorl ;  in  the  axils  of  the  veins  beneath  are 
hollow  glands  with  hairy  margins.  Flower  terminal,  1-4  together, 
almost  sessile,  salver-shaped,  7-  to  11-parted  ;  limb  of  calyx  short, 
subdentate ;  these  flowers  are  very  large  and  very  fragrant ;  when 
they  first  open  in  the  morning  they  are  white,  gradually  growing 
yellow  before  night.  Berry  drupaceous,  round,  size  of  a  pullet*s 
egg,  1-celled,  5-valved,  crowned  with  a  small  part  only  of  the  tube 
of  the  calyx.  Native  of  the  East  Indies,  on  barren,  rocky  hills,  in 
the  Circars  and  Carnatic. 

6.  IvMa,  Eoxb.,  Fl.  Ind.,  ii.,  p.  553  ;  Hort.  Beng.,  p.  15.  D.C., 
Prod.,  iv.,  p.,  381.  Wight,  Ic,  t.  575.  Syn.,  G.  resinifera,  Both.,  Nov. 
Sp.,  p.  150 ;  Kurz.,  For.  FL,  ii.,  p.  42.  A  small  deciduous  tree, 
unarmed,  having  resinous  buds.  Leaves  oblong,  smooth,  shining, 
about  3  to  10  inches  long  by  2  to  5  inches  broad  ;  stipules  large, 
broadly  ovate.  Flowers  almost  terminal,  solitary,  on  short  pedicels, 
large,  pure  white  at  first,  turning  yellow,  fragrant ;  lobes  of  calyx 
5,  subulate,  three  times  shorter  than  the  mouth  of  the  corolla. 
Berry  drupaceous,  containing  a  2-valved  shell.  Native  of  Chitta- 
gong,  and  common  in  many  parts  of  the  western  peninsula.  It  also 
occurs  on  the  island  of  Luzon. 

G,  arborea,  Eoxb.,  Fl.  Ind..  ii.,  p.  554.  An  arboreous,  unarmed 
species.  Leaves  ovate-oblong.  Flowers  terminal,  almost  sessile, 
usually  by  threes;  corolla  with  a  filiform  tube  and  a  5-parted  limb; 
berry  drupaceous,  smooth,  containing  a  4-  or  5-valved  shell.  Native 
of  the  East  Indies,  among  the  Circars.  The  leaves  are  deciduous 
during  the  cold  season,  and  the  shrub  continues  naked  till  the  hot 
season  is  pretty  far  advanced.  From  the  buds  and  wounds  made 
in  the  bark,  there  exudes  a  beautiful  yellow  gum-resin,  somewhat 
resembling  Elemi.  This  exudation  has  also  been  noticed  in  G. 
lucida  and  G.  gummifera.  The  size,  number,  fragrance  and  beauty 
of  the  flowers  of  this  species  render  it  very  deserving  of  cultivation. 
The  natives  eat  the  fruit  when  ripe. 

G.  gummifera,  Lin.  fil.  suppl.,  i.,  p.  164.  Thunberg,  Dissertatio 
ad  Gardenia,  No.  4,  t.  2,  f.  3.    A  shrub  of  3  or  4  feet  in  height ; 
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native  of  Ceylon  and  Coromandel ;  unariued»  buds  resinoos. 
Leaves  oblong,  bluntly  acuminated.  Flowers  axillary,  solitair, 
short-peduncled,  white,  fragrant. 

G.  cludaifolia,  Jacquin,  Collectanea  ad  botanicum,  p.  37, 1 4,t 
3.  Catesby,  Nat.  Hist,  of  Carolina,  i.,  p.  59,  t.  59.  An  unarmed 
shrub  of  5  feet  in  height ;  leaves  obovate,  retuse  and  somewhat 
eniarginate,  coriaceous,  on  short  petioles ;  peduncles  almost 
terminal,  racemose.  Flowers  on  long  pedicels,  white,  with  a 
greenish  tube,  fragrant;  limb  of  calyx  short,  5-toothed;  corolla 
salver-shaped,  with  5  linear  acute  segments  which  are  about  the 
length  of  the  tube.  Native  of  the  Bahama  islands,  where  it  is 
called  by  the  inhabitants  "  Seven  years  apple." 

G.  tetraspeniia,  Eoxb.,  Flor.  Ind.,  ii.,  p.  555.  Gardenia,  Xo.  3, 
Hardwick  in  As.  Ees.,  vi.,  p.  354.  An  unarmed  shrub,  2  feet  in 
height,  leaves  obovate-cuneated,  smooth.  Flowers  axillary,  solitary, 
greenish-yellow,  fragrant,  with  a  long  tube  which  widens  upwards 
and  is  partly  closed  about  the  middle  by  a  ring  of  silky  down; 
calycine  segments  5,  subulate ;  limb  of  corolla  5-parted ;  bem 
round,  4-seeded.  Native  of  the  East  Indies,  on  the  mountains  near 
Shreenugur. 

G.  Thunhergii,  Lin.  Jil.  suppl.,  p.  162.  Thunb.,  I)i.sserliitio  ad 
Gardenia,  No.  3.  Bot.  Mag.,  t.  1,004.  Syn.  Thunheryiu  CupcvsU, 
Lontin,  Handliuger  svenska  vetenscaps,  1,773,  t.  11.  O.  rerticillata. 
Lam.  Die,  ii.,  p.  607.  G.  crassicaulis,  Salisbury,  Paradisus, 
Londinensis,  t.  46.  Sonnerat,  Voyage  ti  la  Nouvelle  Guiuee  and 
aux  Indes  Orientales,  t.  17-18.  Journal  de  Physique,  iii.,  p.  299, 
t.  3.  An  unarmed  shrub  of  3  or  4  feet  in  height.  Leaves  elliptic, 
acute,  glabrous,  opposite  or  3  or  4  in  a  whorl.  Flowers  lanre, 
white,  fragrant,  terminal,  solitary,  sessile,  8-parted :  limb  of  calyx 
tubular,  cleft  laterally ;  segments  dilated  at  the  apex.  Berry 
ovate,  1 -celled.  Native  of  the  Cape  of  Good  Hope  and  the  island 
of  Manilla. 

G.  Rotkmannia,  Lin.  fil.  supp.,  p.  165.  Thunberg,  Dissertatio 
ad  Gardenia,  No.  6.  Bot.  Mag.,  t.  690,  Syn.  Rothmannia 
CapeiisiSy  Thunberg,  Handlinger  svenska,  1776,  p.  65,  f.  2.  An 
arboreous,  unarmed  shrub,  5  to  10  feet  high,  native  of  the  Cape  of 
Good  Hope.  Leaves  oblong,  acnte,  glabrous,  on  very  short 
petioles,  having  glandular  hairs  on  the  axils  of  the  veins  beneiith. 
Flowers  axillary  and  almost  terminal,  solitary,  white,  spotted  with 
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red,  fragrant,  sessile,  5-parted  and  pentandrous ;  calyx  ribbed, 
having  the  segments  subulate,  terete  and  erect ;  corolla  with  an 
abconical  tube,  a  campanulate  throat  and  spreading,  acute  segments. 
Berry  2-celled. 

G.  montana,  Eoxb.,  Fl.  Ind.,  ii.,  p.  556.  An  arboreous  spiny 
shrub ;  native  of  the  East  Indies,  among  the  Circar  mountains. 
Bark  white,  soft  and  spongy.  Spines  opposite,  short,  acute,  stifiF. 
lieaves  oblong,  obtuse,  almost  sessile,  downy  beneath,  with  revolute 
edges,  deciduous  in  December,  3  inches  long  and  2  inches  broad, 
smooth  and  shining  above.  Flowers  rising  3  to  5  in  a  fascicle  from 
the  buds,  on  short  pedicels ;  rather  large,  fragrant,  when  first  open 
white,  but  soon  becoming  more  or  less  yellow.  Limb  of  calyx 
usually  5-toothed.  Corolla  5-  to  7-clef t,  stamens  enclosed.  Nectary 
a  moniliform  fleshy  ring,  surrounding  the  insertion  of  the  style. 
Berry  drupaceous,  about  the  size  of  a  pullet's  egg,  ash-coloured  and 
yellow  mixed.     Seeds  imbedded  in  the  pulp. 

6,  densa,  Wallich,  in  Eoxb.,  Flor.  Ind.,  ii.,  p.  559  (very  nearly 
allied  to  (?.  tetraspemna).  A  spinose  shrub  of  4  or  5  feet  in  height, 
with  numerous  decussate  branches  spinose  at  the  apex ;  native  of 
Nepal,  on  the  southern  face  of  Sheopore,  above  Thoka.  This  is  a 
doubtful  gardenia,  and  is  hereafter  described  as  Randia 
tetrasperma, 

G,  Devoniana,  Bot.  Reg.,  1846,  p.  63.  This  glorious  plant  is  a 
native  of  Sierra  Leone.  The  flowers  are  of  gigantic  size,  pure 
white  at  first,  but  afterwards  changing  to  light  straw-colour. 
They  look  much  like  those  of  a  huge  white  lily  and  are  highly 
odoriferous. 

Randia. 

The  species  of  this  genus  of  Cinchonacece  are  small  trees  or 
shrubs,  natives  of  the  tropical  regions  of  both  hemispheres.  They 
have  axillary  spines,  and  as  regards  the  construction  of  their 
flowers  are  very  nearly  allied  to  Gardenia.  The  main  differences 
are  in  the  ovary,  which  is  2-celled  and  surmounted  by  a  disc.  The 
fruit  has  a  dried  rind,  is  surmounted  by  the  limb  of  the  calyx,  and 
is  internally  divided  into  two  compartments  containing  numerous 
seeds  imbedded  in  pulp.  Moreover,  the  tube  of  the  corolla  is 
usually  shorter  in  this  genus  than  in  Gardenia.  There  are  about  90 
species,  all  tropical;    many  of   them    very    fragrant,  the  most 
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Bodoeable  ci  which  ne>^R  immiiUmm^  Lan.  DL,  L  15C,  1 
Syn.  Oafdimm  wronatwm^  Lam.  DioL,  i,  p.  90(3L 
dHmdOf%m,  Batz.  Obs.,  ii»  p.  14 ;  Boxbi  Oor.,  t,  188. 
ipinoM,  Lin.  fiL  sappL,  p.  164  Bandia  qdmost^  BlmiL  Bgd^fi^ 
98L  Pimjuma  dUmdorum,  Boxbi  FL  Ind.,  ii.,  p.  584  Omfirnkx 
qdnota,  Thonberg,  ZMflsertatb  ad  Gaictonia^  Ka  7,  L  %  1  4 
Omicui  Malabariom^  Gtertn.  Fract,  L»  t  28.  A  thorny  dmbit 
6  to  10  feet  in  height,  native  of  the  Best  Indiesi  fraqneDk  on  tfn 
•eaehore.  It  is  much  employed  for  fanoee  in  its  plaoe  of  natBal 
growth.  Thorns  opposite.  Leaves  oval,  blnntash,  cnneatod  at  Us 
base,  glabrous.  Mowers  sessile,  solitary,  almost  teniiuial»  iHiil^. 
clothed  on  the  outside  with  adpressed  villi,  fragrant ;  limb  of  eslfK 
S-parted,  with  oblong  lobes,  which  are  a  little  shorter  than  tihi 
corolla.  The  branches  are  downy  while  young,  but  aftaumdi 
glabrous.  Beny  almost  g}obose^  about  the  sixe  of  a  small  sffh^ 
2-celled,  and  crowned;  cells  many-seeded.  The  firuit  fandsei 
and  thrown  into  ponds,  very  soon  intoxicate  the  fish,  which  tfaa 
float  to  the  surface  and  are  easily  t^n.  It  is  not  thov^t  tbit 
the  fish  are  rendered  unwholesome  by  the  effects  of  the 


JZ.  MginMa,  D.C.,  Prodr.,  iv.,  p.  386.  Syn.  Chrdema  ^igkimtti 
Retz.  Obs.,  ii.,  p.  14 ;  Rox.  Cor.,  1. 135.  Posoqueria  vliginosa,  Boxb., 
Fl.  Ind.,  ii.,  p.  563.  A  thorny  shrub  of  5  to  8  feet  in  height 
Thorns  ahnost  terminal,  opposite  ;  branches  tetragonal.  Leaves  2 
to  3  inches  long,  \\  inch  broad,  oblong,  somewhat  cuneateA 
Flowers  1,  2  or  3  at  the  tops  of  the  branchlets,  large,  white  and 
fragrant,  sessile;  limb  of  calyx  tubular,  almost  entire,  a  little 
sliorter  than  the  tube  of  the  corolla,  which  is  villous  in  the  throat 
Berry  size  and  shape  of  a  pullet's  egg,  ash-coloured  or  olive  grey ; 
2-celled.  Seeds  tiattish,  nestling  in  the  pulp.  Native  of  the  East 
Indies,  delighting  in  moist  places,  such  as  the  banks  of  rivers,  low- 
lands, &c. 

R,  longispinay  D.C.,  Prodr.,  iv.,  p.  386.  Syn.  Posoqueria 
loiigispinay  Eoxb.,  Fl.  Ind.,  ii.,  p.  566.  A  shrub  of  5  to  6  feet  in 
height,  with  opposite  or  alternate,  horizontal,  sharp  thorns,  from  1 
to  2  inches  long.  Branches  long,  dependent.  Leaves  obovate- 
cuneated,  smooth ;  on  the  young  shoots  opposite,  on  the  old  ones 
in  fascicles;  stipules  subulate.  Flowers  axillary  and  almost 
tenninal,  solitary,  on  short  pedicels,  large,  pure  white  and  fragrant ; 
tube  of  calyx  cylindrical,  5-lobed,  lobes  ovate-cordate,  permanent; 
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corolla  villous  on  the  outside.  Berry  obovate,  smooth,  size  of  a 
nutmeg;  seeds  immersed  in  the  pulp.  Native  of  the  coast  of 
Coromandel. 

H,  nutans.  D.C.,  Prodr ,  iv.,  p.  386.  Syn.,  Posoqueria  nutans, 
Soxb.,  Fl.  Ind.,  ii.,  p.  565.  Ceriscus  Malabaricus,  Gajrn.,  Fruct,  i., 
t.  28.  A  shrub  of  3  to  4  feet  in  height  with  slender,  opposite, 
spreading  thorns  and  long  dependent  branches  which  are  pubescent 
while  young.  The  leaves  are  on  short  petioles,  opposite  on  the 
young  shoots,  but  fascicled  on  the  old  ones,  narrow-obovate-oblong, 
from  1  to  2  inches  long  by  about  1  broad.  Flowers  solitary,  on 
short  peduncles,  under  the  spines,  medium  sized,  white,  fragrant; 
corolla  silky  on  the  outside,  throat  villous.  Berry  globuse,  size  of 
a  nutmeg,  2-celled,  crowned  by  the  tube  of  the  calyx,  which  is 
entire.     Native  of  the  East  Indies. 

K  Florihinda,  D.C.,  Prodr.,  iv.,  p.  336.  Syn.,  Posoqueria  flori- 
bunda,  Eoxb.,  Fl.  Ind.,  ii.,  p.  596.  A  large  stiff-branched  shrub, 
growing  in  a  good  soil  to  a  small  tree.  Thorns  axillary,  stifif. 
Leaves  opposite  and  in  fascicles,  obovate-cuneated,  smooth. 
Flowers  disposed  in  lateral  fascicles,  on  short  pedicels,  medium- 
sized,  white  at  first  but  soon  becoming  yellow,  fragrant ;  corolla 
silky  outside,  segments  obovate.  Berry  ovate,  cordate,  polished, 
size  of  a  prune,  2-celled,  many-seeded,  crowned.  Native  of  the 
Coast  of  Coromandel. 

JR.  longiflora,  Lam.  Die,  iii.,  p.  26,  111.,  t.  156,  f.  3.  Syn., 
Posoqueria  longijlora,  Wall.,  in  Box.  Fl.  Ind.,  ii.,  p.  568.  Gardenia 
multijlora,  Willd.,  Spec,  i.,  p.  1231.  Posoqueria  multijlora.  Blume, 
Bijdr.,  p.  980.  An  arboreous  shrub,  native  of  Chittagong,  where  it 
grows  as  a  rather  large  tree.  Thorns  opposite,  recurved.  Leaves 
6  inches  long  by  IJ  to  2  inches  broad,  lanceolate-oblong,  smooth. 
Flowers  large,  pale  or  nearly  white  when  they  first  expand, 
becoming  yellow  by  the  second  day,  fragrant ;  corymbs  terminal 
and  axillary,  11-  to  13-flowered;  limb  of  calyx  tubular,  5-lobed  ; 
lobes  semilunar  ;  tube  of  corolla  long  and  slender.  Berry  the  size 
of  a  cherry,  yellow  when  ripe,  smooth,  fleshy. 

R.  fascicrdaia,  D.C.,  Prodr.,  iv.,  p.  386.  Syn.,  Posoqueria 
fasdculaia,  Eoxb.,  Fl.  Ind.,  ii.,  p.  568.  Gardenia  fascicidatay  Roxb., 
Hort.  Beng.,  p.  1 5.  Webera  fasciculata,  Kurz.,  For.  Fl.,  ii.,  p.  49. 
A  spreading  shrub  of  4  to  5  feet  in  height,  armed  with  straight 
axillary  thorns.    Leaves  1  to  5  inches  by  ^  to  1^  inch,  ovate-oblong, 
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almost  sessile,  smooth,  base  rounded  or  narrowed,  petiole  shot, 
stipules  narrowly  lanceolate.  Flowers  fascicled,  nearly  sesak, 
axillary  and  in  forks  at  the  branches;  calyx  hairy,  with  5  subulate 
lobes.  Flowers  white  at  first,  but  in  the  course  of  a  few  dap 
changing  to  a  pale  yellow  colour  ;  fragrant ;  s^ments  of  conJk 
oblong  ;  stigma  large,  fusiform.  Berrj*^  purple,  size  of  a  pea,  cdb 
about  6-seeded.  Native  of  the  tropical  Himalaya,  from  Xepal  to 
Bhotan,  ascending  to  4000  feet^  Khasia  mountains,  Assam,  Silhet 
and  Tenasserim. 

R.  rigida,  D.C.,  Prodr.,  iv.,  p.  386.  Syn.,  Posoqturin  rigik, 
Eoxb.,  Fl.  Ind.,  ii.,  p.  570.  A  strong,  rigid  shrub  of  6  feet  in  height 
with  tetragonal  villous  branches.  Thorns  opposite,  super-axillary, 
each  having  an  annular  joint,  rarely  two  above  the  middle,  the 
lower  half  downy,  the  upper  smooth  and  shining.  Leaves  ovate, 
smooth,  in  approximate  fascicles,  each  ending  in  a  cuspidate  poinl 
Flowers  by  threes,  axillary  and  almost  terminal,  white  and 
fragrant ;  tube  of  corolla,  long,  slender.  Berry  purple,  downV; 
2-celled,  many-seeded.  Native  of  the  valley  of  Nepal  and  the 
surrounding  mountains,  also  at  Noakote. 

R.  annatay  D.C.,  Prodr.,  iv.,  p.  387.  Syn.,  Mu^scendu  spinosa,  Lin,, 
Mantissau,  p.  45,  also  Jaccjuin,  Stirpium  Americanarum  Historia, 
t.  49.  Gardenia  arinata,  Swartz.,  Flor.  Ind.  Occ,  p.  524;  Gardenu' 
tetracantlia,  Lam.  Die,  ii.,  p.  609.  A  thorny  shrub  of  6  to  10  feet 
high.  Thorns  4  together  at  the  tops  of  the  l.)ranchlets,  short  and 
spreading.  Leaves  ovate,  acute  at  both  ends,  glabrous  or  downy. 
Flowers  pure  white,  fragrant,  usually  4  on  the  tops  of  the 
branchlets  on  short  pedicels;  lobes  of  calyx  linear-cuneiform; 
tube  of  corolla  long,  cylindrical,  glabrous.  Native  of  Carthagena, 
Martinique,  St.  Lucia,  &c.,  in  woods. 

R.  tetmcantha,  D.C.,  is  very  similar  to  the  preceding,  but  has 
flowers  double  the  size.  It  is  a  native  of  Mexico,  about  Acapulco 
and  Kegionionti.  It  is  figured  by  Cavanilles,  Icones  Plantarum  in 
Hispania,  v.,  p.  20,  t.  435. 

R.ferox,  D.C,  Syn.,  Gardenia  feroXy  Ch^mi^so  and  Schlechtendal 
in  Linuiwa,  iv.,  p.  198.  A  shrub  of  4  to  5  feet  in  height,  with 
decussate,  spreading,  acute  thorns.  Leaves  ovate  or  oval,  glabrous 
above  and  pubescent  beneath  ;  stipules  pellucid.  Flowers  white, 
fragrant,  disposed  in  cyraose  fascicles ;    tube  of  calyx   turbinate, 


RANDIA.  ~  493 

but  the  limb  is  acute  and  5-cleft  beyond  the  middle ;  segments  of 
corolla  almost  orbicular.     Native  of  Brazil,  at  Eio  Padre. 

-B.  capitatUy  D.C.  A  shrub  of  4  to  6  feet  in  height,  armed  with 
stiff,  short  thorns,  4  at  the  top  of  each  branchlet  ;  leaves  ovate, 
acute,  hairy  on  both  surfaces  as  well  as  on  the  branchlets. 
Flowers  sessile ;  6  to  8  in  a  capitate  fascicle  at  the  tops  of  the 
branchlets;  limb  of  calyx  tubular,  with  stiff  subulate  teeth; 
tube  of  corolla  3  times  longer  than  the  segments,  villous  on  the 
outside.     Flowers  white,  sweet  scented.     Native  of  Mexico. 

B.  malahai^icay  Hooker  and  Thomson,  Flor.  Brit.  Ind.,  iii.,  p.  111. 
Lam.  Die,  iii.,  p.  25.  Syn.,  Gardenia  fragrnnSy  Koen.,  Eox.  Cor.,  t. 
137 ;  Wall.  Cat.,  82G7  ;  Fosoqtceira  fragran,%  Koen.,  in  Koxb.,  Fl. 
Ind.,  i.,  p.  717;  Stylocoryne  Pandaki  and  S.  Malaharica.D.C,  Prodr., 
iv.,  p.  377 ;  Griffithia  frayrans,  W.  &  A.,  Prodr.,  p.  400;  Wight,  Ic, 
t.  310.  Canthium  parviflorum,  Schlecht.,  in  Herb.  Hohen.,  No. 
816.  An  erect  shrub,  native  on  the  hills  from  Canara  southwards, 
also  Ceylon  ;  not  uncommon  up  to  3000  feet.  The  young  shoots 
are  unarmed,  as  is  the  whole  plant  when  growing  in  a  rich  soil ; 
otherwise  it  has  straight  spines.  leaves  1  to  2J  inches  in  length, 
^'M-iaceous,  elliptic,  obovate  or  oblong;  stipules  small,  triangular. 
Cymes  short,  sub-sessile,  glabrous  or  puberulous.  Flowers  fascicled, 
few-  or  many-liowered.  Corolla  J  to  }  inch  diameter,  corolla- tube 
shorter  than  the  lobes,  lierry  size  of  a  pea  ;  seeds  rough.  Ceylon 
specimens  have  more  elliptic  leaves,  looser  cymes,  larger  flowers, 
and  more  acute  buds. 

II.  Hicmboldtiana,  D.C.  Syn.  Musswnda  imhesccns,  Humboldt 
and  Bompland,  Nova  plantarum  genera,  iii.,  p.  410;  Gardenia 
Humholdtiana,  Ecemer  et  Schultes,  Systema  vegetabilium,  v.,  p. 
24.'».  A  shrub  of  5  to  10  feet  in  height.  Native  of  the  shores  of 
the  Pacific,  near  Guayaquil.  Branches  nearly  terete,  glabrous, 
furnished  each  with  2  spines  at  the  apex.  Leaves  elliptic,  short- 
acuminated,  pubescent,  membranous.  Flowers  white,  odorous,  3 
to  5  together,  terminal,  pedunculate  :  corollas  pubescent. 

R.  nifida,  D.C.  A  shrub  of  f)  to  6  feet  in  height.  Native  of 
New  Gninada  near  Turbaco.  Branchlets  rather  angular,  furnished 
with  2  spines  at  the  apex.  Leaves  elliptic,  acute,  glabrous,  shining. 
Flowers  terminal,  twin  or  by  threes  or  fours,  white,  fragrant, 
sessile :  corollas  glabrous. 
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I\.  inaeranthn,  D.C.  Syn.  Randia  longijlora,  Salisbury. 
Paradisus  Londinensis,  t.  93.  Gardenia  longijlora.  Ait.  Hort.  Kei, 
Ed.  2,  i.,  p.  368.  Gardenia  vuicranthra,  Ropmer  et  Schultcs  sysL 
v.,  p.  235.  An  unarmed  shrub,  5  to  6  feet  high.  Leaves  o^-aie- 
oblong,  acuminated,  mther  ciliated.  Flowers  sessile,  alnw6i 
terminal,  6  to  7  inches  long,  cream-coloured,  fragrant;  o-parteJ. 
lobes  of  calyx  subulate,  spreading.  The  long  tube  of  the  eorolk 
is  dilated  at  the  apex.  The  segments  are  revolute.  Ovarium  2- 
celled.     Native  of  Sierra  Leone. 

E,  tetraspeniia,  Hooker  and  Thomson,  Flor.  Brit.  Ind.,  iii.,  |<. 
109.  Brand.  For.  Fl.,  p.  272.  Syn.  Gardenia  deiisii.  Wall,  in 
Rox.  Fl.  Ind.  Ed.,  Carey  and  Wall.,  ii.,  p.  559.  G.  tetrasjxrmn  i* 
denm,  D.C.  Prod.,  iv.,  p.  383.  An  erect  rigid  bush,  6  feet  in 
height,  branches  woody,  spinescent.  Bark  rough.  Leaves  elliptic 
or  obovate,  glabrous,  narrowed  into  the  short  petiole  :  stipule? 
small,  triangular-subulate.  Flowers  sub-solitary,  sessile,  greeoish- 
wliite,  fragrant,  J  inch  in  diameter  ;  calyx -tube  terete,  hardly  pn>- 
duced  above  the  ovary,  corolla  tube  very  short  (J  of  an  inch  loDgi. 
lobes  oblong ;  anthers  exserted ;  stigma  spindle-shaped.  Bern* 
globose,  \  inch  diameter,  4-seeded.  Native  of  the  sub-tropical 
Himalaya,  from  Kashmir  eastwards,  ascending  to  between  4,000 
and  G,000  feet  in  Kumaon,  and  to  7,000  feet  in  Sikkini  and  Bhutan. 
It  also  occurs  in  Assam  and  Silhet. 

J{.  (\mU((fa,  Grill'.  XotuL,  iv.,  p.  262.  Kurz.  For.  FL,  ii.,  p.  46. 
Syn.  Gnrdrnia  pulrlwrrirna,  Kurz.  in  Journ.  As.  S«x;.,  1872,  ii.,  }•. 
312;  1S77,  ii.,  p.  lo5;  For.  Flor.,  ii.,  p.  43.  A  glabrou.^,  erett. 
unarmed  tree,  50  feet  in  height ;  trunk  slender,  branches  with  j»alf 
bark,  youngest  compressed  and  pubescent.  Leaves  4  to  7  iu»  ho 
long  by  2  to  3i  inches  broad,  coriaceous,  elliptic  or  ellii»tic- 
lanccolatc,  acute  or  sub-acute ;  ]>etiole  short,  stipules  bn.Kully 
trianj^ular.  Cymes  axillary  or  leaf-opposed,  pubescent.  Calyx 
tomentose,  teeth  irregular.  Corolla  very  large,  white,  sweet- 
scented,  0  inches  long;  tube  short,  limb  inflated,  Ii  inches  acn»s> 
the  broad  ovate  lobes.  Anthers  slender,  included.  Style  Hliform. 
Stigma  included,  clavate,  2-lobed.  Berry  globose,  1  to  H  inch 
diameter,  woody,  many -seeded  ;  pericarp  smooth.  Seeds  inibediltHl 
in  ])ulp,  J  inch  across,  much  compressed,  obtusely  angled,  smt.M»ih 
or  wrinkled.  Native  of  Tenasserim,  Mergin  in  mangrove  swamps 
and  Andaman  Islands. 
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B,  Tiiacrophj/lla,  Br.  in  Wall.  Cat,  8304  (Rothmannia).  An 
erect,  unarmed  shrub,  3  to  4  feet  high ;  branches  few,  2-leaved  at 
the  top.  Leaves  10  to  12  inches  long  by  2  to  3  inches  broad 
narrowly  elliptic-oblong  or  oblong-lanceolate,  acuminate,  coriaceous 
glossy  above,  with  pubescent  mid-rib  and  strong  arched  nerves 
beneath,  base  acute  or  obtuse,  petiole  very  short,  stout,  hispid  ; 
stipules  long-subulate  from  a  broad  triangular  base.  Flowers  1  to 
2  subterminal.  Calyx  tube  oblong,  lobes  1  inch,  linear,  erect, 
hairy.  Corolla  white  with  purple  spots  in  lines  on  the  throat,  4  to 
6  inches  across,  fragrant.  Anthers  very  long.  Stigma  clavate, 
notched.     Native  of  Malacca,  Penang  and  Singapore. 


Aglaia. 

A  genus  of  Meliacece,  consisting  of  about  fifty  species,  natives  of 
China,  and  the  Malay  and  Pacific  Islands,  and  India ;  one  being 
found  in  North  Australia,  New  Caledonia  and  New  Guinea.  They 
are  trees  with  alternate  trifoliate  or  imparipinnate  leaves  and  very 
small  flowers  borne  on  branched  axillary  panicles. 

A,  odorata,  Loureiro,  Flor.  Cochin-Chinensis,  p.  173  ;    Wight 

Icones,  ii.,   t.   511  ;    Jussieu  in   Mem.    du    Museum    d'histoire 

naturelle,  xix.,  t.   14,  f.  7.      Syn.  Commiinixun  sinense,  Kumph., 

Amb.,  v.,  t.  18,  f.  1.     Coinmuniuvi  Chinense,  Roxb.,  Hort.  Beng.,  p. 

18 ;  Fl.  Ind.,  i.,  p.  636.      Opilia  odorata,  Sprengel,  Syst.  Veg.,  i.,  p. 

766.     An  elegant  shrub  or  small  leafy  tree,  native  of  the  eastern 

peninsula  of  India,  Malacca,  Penang  and  Singapore ;   distributed 

in  Siam,  Java  and  China,  also  cultivated  in  Ceylon.      In  China  it 

is  called  Lan-wha  and  Yu-chu'lan,  and  is  valued  for  its  flowers, 

which  are  used  for  scenting  tea  and  in  the  composition  of  Jos-stick, 

which  is  used  for  burning  in  religious  ceremonies.  (See  Series  i.,p.  86.) 

The  extremities  of  the  young  shoots  of  this  tree  are  covered  with 

stellate  ferruginous  scales.    Leaves  2  to  6  inches  long,  glabrous,  or 

quickly  becoming  so.      Leaflets  obovate  or  oblong-obtuse,  shortly 

petiolate,  terminal  one  longest,  base  cuneate.     Panicles  rather  lax. 

Flowers    on    slender    pedicels,  yellow,   very   fragrant,  jV    i'^ch 

diameter ;   they  retain  their  fragrance  when  dry.      There  is  no 

doubt  that  the  exquisite  perfume  of  Aglaia  could  be  secured  by 

the  processes  of  maceration  and  enfleurage,  and  it  is  very  probable 

that  its  essential  oil  could  be  extracted  by  distillation.     It  is  also 
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a  flower  well  adapted  to  the  process  now  known  as  "  exhaustkc 
by  solvent."    (See  "  Concrete  essences,"  Series  i.,  p.  63.) 


Amoora. 

A  genus  of  Mcliacecc,  consisting  of  about  15  species  occurring  in 
India  and  the  Malay  Archipelago. 

J.  dccarulra,  Hooker  and  Thomson,  Flora  Brit.  Ind.,  L,  p.  561 
Arjlain  (?)  dcamdra,  AVallich  in  lioxb.,  Flo.  Ind.,  Ed.  Carey,  iL,  p. 
427.  Syn.  Sphcerosacme  fragrans.  Wall.,  1.  c,  p.  429.  Lansium 
{»\\\  W.  and  A.,  Prodr.,  i.,  p.  119.  A  lai-ge  spreading  tree  with 
thick  trunk,  native  of  Nepal  and  Sikkim  at  altitudes  of  2,000  to 
4,000  feet,  and  Malay  peninsular.  Leaves  about  1  foot  long  by  1 
to  2  inches  wide ;  petioles  short.  Male  panicles  equalling;  the 
leaves.  Flowers  very  fragrant,  on  slender  pedicels;  i)etals  5: 
sepals  very  short :  anthei-s  10.  Fruit  globose-ovoid,  5-celled  and 
5 -seeded. 

Hovenia. 

A  genus  of  Rhamnacca:,  near  allied  to  Ceaiiothus,  from  which  it 
is  easilv  reoomiised  l>v  tlie  short  foot-stalks  of  the  minute,  whitish 
ilowtTs  (which  aro  in  axillary  or  terminal  forked  iKinicles) 
bccoining  much  thickened  after  the  flower  withers.  One  species 
only  is  known,  //".  ihdci.'i,  which  is  distribut^ni  over  (.'hina,  Japan 
and  the  Hinialavas.  It  is  found  from  Chaniba  and  Haziini  tu 
lUiotan.  Thunhcr^,  Flor.  Jaj).,  p.  101  ;  Lam.  111.,  t.  VM  ;  Sieh..  R 
Jap.,  t.  7:5  and  74:  P.ot.  Mag.,  t.  23G0  ;  Bot.  Keg.,  t.  501  ;  hX\, 
Prod.,  ii.,  p.  40.  A  tree  of  20  feet  in  height,  with  a  straight  trunk 
and  broad  rounded  head.  The  leaves  are  alternate,  heart-sliaiK^l 
deeply  and  shari»ly  serrated,  4  to  G  inches  long  by  2  to  thret? 
inches  wide.  Flowers  in  pedunculated,  dichot-omous.  many- 
flowered  axillary  and  terminal  cymes.  This  tree  is  extensively 
cultivatcMl  in  China  and  Japan  for  its  sweet  fleshy  jie^luncles, 
which  taste  lik(»  a  I>(»rganiot  pear. 

Hopea. 

A  genus  of  J)ijffrrnr((rj)f(C(rf\  consisting  of  resin-b<»aring  trers 
natives  of  liorneo,  whose  tl(»wers  dill'er  fnun  those  of  Shnvni  niily 
in    the    number   ami    disposition    of    the    stamens.       As    general 
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characters  of  the  genus  the  calyx  is  of  5  sepals,  2  of  which  are 
extended  into  wings;  corolla  5-cleft,  convolute  in  aestivation. 
Stamens  10,  inserted  in  the  throat  of  the  corolla,  alternate  ones 
bearing  each  2  anthers.  Anthei-s  short.  Fruit  of  a  tender  texture, 
1-celled,  l-seeded.  The  trees  are  large,  with  terminal  panicles  of 
small,  fragrant,  yellow  flowers. 

H,  odorata,  Kox.,  Cor.,  iii.,  p.  9,  t.  210.  A  tree  of  about  80  feet 
in  height ;  native  of  Chittagong.  Leaves  on  short  stalks,  ovate- 
oblong,  shining,  bifarious,  waved,  smooth,  of  a  deep  green  on  both 
sides,  having  often  on  the  under  side  a  rather  large  single  gland 
in  tlie  axils  of  the  large  veins.  Stipules  subulate,  falling  off  at  a 
very  early  period.  Panicles  terminal,  and  from  the  exterior  axils, 
drooping,  composed  of  alternate,  bifarious,  secund,  recurved, 
villous  ramifications  of  numerous  small,  pale  yellow,  very  fragrant 
flowers. 

Stephanotis. 

The  few  species  of  this  genus  of  Asclepiadacece  are  natives  of 
Madaorascar.  Thev  are  sinistrose  climbing  shrubs  with  smooth 
coriaceous  leaves  and  beautiful  white,  fragrant,  pedicellate  flowers 
in  interpetiolar  umbels.  The  calyx  is  5-leaved ;  the  corolla  salver- 
shaped,  with  a  tube  somewhat  swollen  at  the  base  and  a  limb  with 
5  oblique  segments ;  the  staminal  corolla  composed  of  5  erect, 
simple,  short,  acuminate  leaves ;  the  anthers  terminated  by  a  mem- 
bnine  ;  the  stigma  conical  and  entire  or  obscurely  2-lobed  ;  and  the 
2  follicles  thick,  horizontal  and  acuminate,  containing  many 
coniose  seeds.  The  species  preferred  is  tlie  S.  Jloribiinda  (Bot. 
Mag.,  t.  4058).  Few  white  flowers  equal  this  in  wax-like  purity, 
gracefulness  of  form  and  delicacy  of  perfume.  It  is  easily  propa- 
gated by  means  of  cuttings  made  of  the  young  wood,  leaving  a  heel 
of  old  wood  at  the  base.  The  young  plants  grow  freely  if  planted 
in  good  fibrous  loam,  crocks,  and  leaf-mould,  to  whicli  sufficient 
coarse  sandstone  grit  has  been  added  to  keep  the  whole  fresh  and 
open.  In  a  compost  of  this  kind,  the  growth  made  is  3hort- jointed 
and  robust,  and  much  more  floriferous  than  coarser  growth  made 
by  plants  in  well-manured  composts.  It  is  much  grown  as  a  stove 
plant  in  England,  but  under  glass  it  is  very  apt  to  become  infested 
with  mealy  bug,  and,  although  sending  out  very  long  shoots,  does 
not  attain  the  enonnous  length  of  plants  growing  in  hot  climates, 
nor  do  the  flowers  attain  such  power  of  perfume. 
II 


498  ODOROGRAPHIA. 

Schubertia. 

Schuhertia  graveolens,  Lindley,  Bot.  Mag.,  t.  3891,  Bot  Beg^l 
1846.  Native  of  Brazil  and  found  in  several  parts  of  tropiol 
South  America.  The  genus  Schubertia  belongs  to  the  same  Xatonl 
Ortler  as  Stephanotis,  Asclepiadacecc,  with  which  it  is  equal  in 
beauty,  the  flowers  being  rather  larger,  (jiiite  as  fragrant  and  lila^ 
wise  produced  in  great  profusion.  The  several  species  of  Schuberte 
are  twining,  hairy  and  milky  shrubs  with  opposite  leaves,  which 
are  variable  in  form,  being  sometimes  obtuse,  sometimes  acuminate. 
The  large  fleshy  flowers  are  produced  in  handsome  umbels.  Tbt 
calyx  is  deeply  5-parted  ;  the  corolla  funnel-shaped,  the  tube 
swollen  Ix^low,  and  the  limb  divided  into  5  linear  spreading  lubes: 
the  anthers  are  terminated  by  a  short  membrane.  The  pollen- 
masses  are  obovate,  compressed  and  pendulous  and  the  stignu 
turbinate. 

Sterospermum. 

Sterospermum  is  a  genus  of  BignoniacecVy  embi-acing  alwut  a 
dozen  species,  all  of  which  are  confined  to  tropical  parts  of  Africa 
and  Asia.  They  are  all  trees  with  imparipinnate  leaves  an<l 
tenuinal  panicles  bearing  generally  white,  often  highly  fnigrant 
flowers.  The  almost  bony,  scarcely  winged  seed,  attached  to  ihe 
very  corky  septum  of  a  cylindrical  or  almost  square  capsule 
together  with  a  cup-shaped  calyx  and  almost  bell-shaped  corolla,  iii 
once  distinguish  the  genus  from  all  others  of  the  order  to  whiih  it 
belongs. 

Stcrosjtcnnum  suavcolem  is  freciuent  throughout  the  nmister  |wri5 

of  India.     Its  vernacular  name  in  Hindustanee  is  l*;'ul,  IViml  an<l 

Kiishta-piitali.     In  Bengalee  it  is  known  as  P<irul.     The  flowers  in 

South  India  are  known  as  Madana-Kama-pu.      This  tret*  is  tho 

Patalii  or  IMtali  of  Sanskrit  writers,*  its  flowers  are  Siiid  bv  the 

poets  to  so  intoxicate  the  bee,  that  he  is  unable  to  distinguish  one 

flower  from  another.     In  the  Nighantas,  the   tree  bears,  among 

other  synonyms,  those  of  Kjima-duti  (Cupid's  Messenger),  Madliu- 

duti  (Messenger  of  Spring)  Stahli,  Ambu-vasini  and  Tamrapuslipa 

(red-flowered).       IVitalil    also    signifies    "  light    red "    or    "  rostr- 

coloured." 

•  Pliarniacograpllia  ludica,  iii.,  p.  20. 
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The  tree  is  botanically  described  by  Roxburgh  (Flor.  Ind.,  iii.,  p. 
104)  as  Bignonia  suaveoleiis,     A  middle-sized  tree,  native  of  Bengal 
and  the  Eastern  parts  of  the  Coromandel  Coast.     Flowering  time, 
the  hot  season ;  trunk  tolerably  erect,  though  not  straight ;  bark 
ash-coloured  and  somewhat  scabrous.     Leaves  opposite,  pinnate, 
with  an  odd  one,  from  12  to  24  inches  long.     Leaflets  opposite, 
from  2  to  4  pairs,  oval,  with  long  bluntish,  narrow  points,  slightly 
serrate,  haying  both  sides  downy  while  young,  and  when  full  grown 
not  downy  and  feeling  harsh  ;  the  exterior  pair  and  odd  one  about 
6  inches  long  by  3  or  4  broad ;  the  inferior  pair  or  pairs  smaller. 
Petioles  swelled  at  the  base,  roundish,  when  old,  scabrous.     Pani- 
cles terminal,  composed  of  a  few  spreading  branchlets,  the  first  and 
second  pairs  thereof  opposite  ;  the  superior  dichotomous,  with  a 
solitary  pedicelled  flower  in  the  forks ;  all  are  downy,  and  some- 
what  viscid.       Flowers   large,  of  a  dark,  dull   crimson  colour, 
exquisitely  fragrant.      Calyx  campanulate ;   border  4-cleft,  upper 
divisions  with  two  minute  points,  outside  a  little  villous.     Corol, 
throat  ample,  woolly,  convex   above,   flat   and   plaited   boneath. 
Border,  the  upper  divisions  shorter,  erect ;  the  three  inferior  ones 
longer  and  projecting,  with  the  margins  of  all  much  curled.     Fila- 
ments 4,  fertile,  and  between  them  a  small  sterile  one.     Anthers 
twin.     Germ  oblong,  elevated  on  a  glandular  receptacle.     Stigma 
2-lobed. 

Sir  William  Jones*  gives  the  following  description  of  the 
flowers  : — **  Corolla  externally  light  purple  above,  brownish  purple 
below,  hairy  at  its  convexity  ;  internally  dark-yellow  below, 
amethystine  above,  cvquisiielg  fragrant  ;  preferred  by  bees 
to  all  other  flowers,  and  compared  by  the  poets  to  the  quiver  of 
Kamadeva  (the  Indian  Cupid)."  He  adds : — "  The  whole  plant, 
except  the  root  and  stem,  very  downy  and  viscid.  The  fruit  can 
scarce  be  called  a  *  silique,'  since  the  seeds  are  nowhere  affixed  to 
the  sutures  ;  but  their  wings  indicate  the  genus,  wliich  might 
properly  have  been  Ftevospcrmum  ;  they  are  very  hard,  but  enclose 
a  white,  sweet  kernel,  and  their  light  coloured  summits  with  3 
dark  points  give  them  the  appearance  of  the  winged  insects."  He 
says,  "  Before  I  saw  the  fruit  of  this  lovely  plant,  I  suspected  it  to 
be  the  Bignonia  Chdonoidcs,  which  Van  Rheede  calls  Ptidri,  and 
I  conceived  that  barbarous  word  to  be  a  corruption  of  Patali,  but 

*  AKiatic  Keaearclies,  iv.,  p.  289. 
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the  pericarp  of  the  true  Patali,  and  the  form  of  the  seeils  tliffer»» 
much  from  the  Padri,  that  we  can  hardly  consider  them  as  varieties 
of  the  same  species,  although  the  specific  character,  exhibit-ed  in 
the  supplement  of  Linnaeus,  corresponds  very  nearly  with  both 
plants.  The  Patali  blossoms  early  in  the  Spring,  before  a  leaf 
api>ears  on  the  tree,  but  the  fruit  is  not  ripe  till  the  following 
winter."     For  Figure,  see  Wight  s  Icones,  t.  1342. 

Bigiionia  chdonoideSy  above  referred  to  by  Sir  William  Jones  is 
tlie  Stereospermuvi  chelonoides,  D.C,  figured  in  Wight,  Icoues,  t 
1341 ;  Bedd.  FI.  Sylv.,  t.  72 :  Eheede,  Hort.  Mai.,  vi.,  26.  Ii  is 
also  an  inhabitant  throughout  the  moister  parts  of  India  and  has 
verv  fraj'rant  flowers.  Its  vernacular  name  in  Hindustani  is 
IVidri.  In  the  Concan  and  Malabar,  where  S.  suaveolens  is  iiot 
found,  this  tree  is  used  as  the  IVitahi  of  the  Xiahantas :  i.e..  ihf 
bark,  flowers  and  root  are  used  medicinallv.  Vi^c  Van  Klieede. 
Ainslie,  Mat.  Med.,  ii.,  p.  272,  says:  "This  pleasant  tasted  root, a.> 
well  as  the  fragrant  flowers  of  the  tree,  the  Yytians  pre.scribe  iu 
infusion  as  a  cooling  drink  in  fevers." 

Roxburgh,  Flor.  Ind.,  iii.,  p.  100,  describes  the  tree  botanically  as 
follows : — 

xV  native  of  the  mountainous  parts  of  the  coust  of  (  oroinandt-l 
wheie  it  <j;ro\vs  to  be  a  large  tree.  Flowering-time  during  the  Ik-! 
and  rainy  seasons.  The  seed  ripens  in  December  and  January, 
Trunk  very  straight,  of  a  great  height  and  thickness.  Kark  thi;  k. 
scabrous,  brown.  Branches  very  mniu^rous,  the  inferior  horizf»nlal 
above,  gradually  becoming  more  and  more  erect  to  the  toj> :  I«ivf> 
oi)posite,  })innate,  with  an  odd  one,  al>out  20  inches  long  :  leaflet- 
opposite,  short  peti(ded,  generally  four  pair,  the  inferior  smallesi. 
obliijuely  oval,  pointed,  sometimes  slightly  notched  about  t!ie 
margins,  when  young  downy,  afterwards  smooth,  aliont  4  incln-s 
long  by  2  broad:  petioles  about  0  inches  long,  ehannelbnl,  sin«M.»tli. 
sti])\des  none:  panicles  terminal,  the  larger  ramifications  derussiUe. 
the  smaller  or  terminal  2-forked,  with  a  sessile  flower  in  the  cleft: 
i)ediuicles  and  i)edicels  round,  covered  with  oblong,  «rivv,  S(abp»ii> 
specks:  bractc  small,  caducous:  flowers  large,  yellow,  my 
fnff/noi/  :  calyx  ^-notched  :  nectary,  a  yellow,  flrshv  riui: 
surroundnig  the  base  of  the  germ  :  fllaments,  there  is  a  fifth  sieriK-. 
one  between  the  lower  i)air:  anthers  double,  sti^^ina  ^H-letl . 
silicpic  very  long,  slender,  twisted  :  receptacle  of  the  set»ds  spMniry. 
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'   white,  with  alternate  notches  on  the  sides  for  the  seeds  to  lodge 
in. 

BigTwnia  quadrilocularis,  Koxb.  Fl.  Ind.,  iii.,  p.  107,  and  Eox.  Cor., 

t.  2,  is  described  by  Koxburgh  as  a  large  tree,  native  of  the  Circar 

:    Mountains,  with  a  straight  trunk  of  considerable  height,  having  a 

grey  bark  with  a  few  scabrous  spots.     The  branches  are  numerous, 

spreading  and  forming  a  large  circular  head.     Leaves  about  the 

;•    extremities  of  the  branchlets,  generally  3-fold,  unequally  pinnate, 

'    from  12  to  24  inches  long.     Leaflets  from  4  to  5  pairs,  opposite, 

oblong,  serrate,  acute,  smooth.     Stipules  none.     Panicles  terminal, 

erect, large, dense,  many-flowered, very  downy.  Bractes,  scarcely  any. 

The  flowers,  which  appear  during  the  beginning  of  the  hot  season, 

are  large,  rose-coloured  and  delightfully  fragrant.     The  distinctive 

peculiarities  of  the  construction   of   the   flower  are  detailed   by 

Eoxburgh  in  the  works  quoted. 

Bignonia  rylocarpa,  Koxb.,  Fl.  Ind.,  iii.,  p.  108.  Syn.  Stereosper- 
mum  xylocarpum,  Wight  (Wight  Ic,  t.  1335-6  ;  Bedd.  Fl.  Sylv.,  t. 
70).  A  tall,  elegant  tree,  native  of  the  forests  of  Western  India 
from  Khandesh  to  Malabar.  It  was  first  observed  by  Dr.  Andrew 
Berry  in  Sunda  and  was  introduced  by  him  into  the  Eoyal  Botanic 
Garden  at  Calcutta,  when  in  6  years  the  young  trees  were  about 
20  to  25  feet  high.  They  blossom  in  March,  April,  May  and  June, 
and  the  seed  takes  about  one  year  to  to  ripen.  The  trunk  is  very 
straight ;  bark  ash-coloured,  rather  spongy  and  considerably 
cracked.  Branches  few  and  spreading  but  little.  Leaves  opposite, 
bi-  and  tri-pinnate,  from  1  to  4  feet  long ;  in  Bengal  they  are 
deciduous  in  the  cool  months  of  December  and  January  and  appear 
with  the  flowers  in  April  and  May.  Leaflets  short-petioled,  from 
semi-cordate  to  obliquely  oblong,  entire,  pointed,  hard  and  void  of 
pubescense,  from  2  to  5  inches  long.  Petioles  common  and  partial, 
channelled  and  scabrous,  with  numerous  elevated  grey  specks. 
Panicles  terminal,  ramifications  thereof  opposite  or  tern,  2,  3  or 
more  times  dichotomous,  with  a  single  flower  in  the  forks,  slightly 
pubescent.  Bractes  ovate-oblong,  solitary  on  the  outside  of  the 
divisions  only.  Flowers  large,  white  with  a  tinge  of  yellow  and 
delightfully  fragrant.  The  analysis  of  the  flower  is  minutely 
described  by  Eoxburgh. 

The  natives,  by  a  rough  process  of  the  same  nature  as  that  by 
which  tar  is  obtained  from  pine  wood,  extract  from  the  wood  of 
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this  tree  a  thick  fluid  of  the  colour  and  consistence  of  StocklMli 
tar,  which  they  use  as  a  remedy  for  eruptions  on  the  skin.  Iw 
globular  earthen  pots  are  used,  the  upper  is  filled  with  chips  of  tk 
wood;  it  has  a  perforated  bottom  and  is  fitted  with  a  cover,  and  a 
luted  to  the  mouth  of  the  lower  pot.  Cow-dung  cakes  are  tha  ' 
piled  up  round  the  two  pots  and  set  fire  to.  The  tar  condenses  a 
the  lower  pot.  It  has  the  odour,  colour  and  consistence  d 
Stockholm  tar. 

Bignonia  siihcrosa,  Roxb.,  Flor.  Ind.,  iii.,  p.  Ill:  Syi 
Millingtoaia  Hortensis,  Willd.,  iii.,  p.  382.  Respecting  this  species, 
Ro.\burgh  observes  :  **  The  native  country  of  this  l>eautiful  twe  I 
have  not  been  able  to  discover,  but  some  plants  or  seeds  were 
brought  from  the  Rajah  of  Tanjore's  garden  to  Madras,  from  theuee 
one  plant  was  procured  for  the  Botanic  Garden  at  Calcutta.  It 
blossoms  about  the  close  of  the  rains,  and  the  seed  ripens  in 
March."  Its  flowers  are  numerous,  large,  pure  white,  and 
delightfully  fragrant.  Minute  botanical  details  ai-e  given  by 
Roxburgh  in  his  Flora  Indica. 


Limnophila. 

Limnophila  r/ratioloidrs,  Br.,  Rlieede,  Hort.  Mai.,  ix.,  t.  ^^r>,  ami 
xii.,  t.  oG,  is  a  small  aijuatic  plant  belonging  to  the  Natural  Order 
Scrop/nil(irhu'a\  anil  common  throughout  India,  in  swamps.  It  L- 
known  in  Sanskrit  as  Ambu-ja,  "  water-born  " ;  also  Aiura- 
gandhaka,  "  having  an  odour  of  mangoes."  The  Bengal  name 
signifies  "  camplior."  The  odour  of  the  fresh  plant  is  remarkaMy 
refreshing  and  agreeable,  calling  to  mind  a  mixture  of  caiii{'li"r 
and  oil  of  lemons.  Roxburgh,  under  the  name  of  Cf'hn;jn"i 
balsa }nc«r,  describes  tlie  plant  and  notices  its  grateful  oflour  an«i 
aromuiic  taste.  Its  uses  for  medicinal  purposes  by  the  Hiiulus 
are  mentioned  by  Dymock  in  "  Pharmacographia  Indiea,"  iii..  p.  7. 

Limnophila  gratioloiths,  Rheede,  Hort.  Mai.,  x.,  t.  6,  bears  liie 
same  vernacular  names,  and  has  very  similar  properties  to  the 
above. 

Osmanthus. 

Osmanthus  frarirans,  Loureiro,  Coch.,  p.  20  ;  better  kn(»wn  a- 
Oka  fragrans,  ximnb.,  VW   .lap.,  p.  18,  t.  2  :  i^ot.  Mag.,  t.  i:»r»2. 


EVODIA.  503 

^^Phis  shrub,  belonging  to  the  Natural  Order  Oleacece,  is  a  native  of 

—  •Japan,  China  and  Cochin-China,  where  it  is  much  cultivated  for 
-the  sake  of  its  verv  sweet-scented  flowers  called  "  Kwei  Hwa," 

""^ which  are  put  into  teas  to  flavour  them.     It  forms  a  shrub  of  6 

--^to  10  feet  in  lieight,  with  trichotomous  branches  and  branchlets. 

->*  The  leaves  are  2  inches  long,  elliptic-lanceolate,  a  little  serrated, 

«:  acuminated,  shining  above  and  pale  beneath.      The  flowers  are 

yellowish-white,  axillary  and  lateral,  aggregate  from  scaly  buds ; 

-  pedicels  1-flowered.  This  shrub  is  hardy  enough  to  live  in  the 
^  South  of  England,  provided  it  be  planted  in  a  sheltered  situation, 
, ..  and  on  a  slope  to  the  south  or  west ;  or,  to  afford  protection  from 
. .  north  and  east  winds,  it  may  be  treated  as  a  wall  shrub.  Young 
,.  plants  so  placed  out  should  have  been  grown  for  a  considerable 

time  in  a  cool  temperature,  and  should  be  not  less  than  5  to  6 
years  old,  and  about  3  to  4  feet  high.  The  soil  should  be  light 
loam,  with  a  dry  sub-soil. 

Evodia. 

A  genus  of  small  rutaceous  trees  or  shrubs,  mostly  natives  of 
tropical  New  Holland  and  the  Indian  Archipelago.  The  leaves 
are  opposite,  sometimes  simple,  sometimes  trifoliate  on  the  same 
branch,  full  of  pellucid  dots.  The  flowers  are  minute,  and 
disposed  in  oblong  axillary  panicles,  and  the  flower-stalks  are 
jointed  in  the  middle.  The  petals  of  the  flower  are  four-fold,  and 
shorter  than  the  sepals ;  the  calyx  persistent ;  the  petals  and 
stamens  inserted  at  the  base  of  a  cup-shaped  sinuous  disc,  which 
encircles  the  lower  part  of  the  four  ovaries ;  the  styles  are  four, 
becoming  after  a  time  fused  into  one.  The  fruit  consists  of  4 
capsular,  2-valved,  1-seeded  carpels,  but  usually  fewer  than  4  from 
abortion.  The  different  species  are  sweet-scented,  as  implied  by 
the  generic  name  evoBia. 

E.  JIortensi%  Forst.  Gen.,  p.  14,  t.  7 ;  Juss.  M^m.,  xii.,  p.  485,  t. 
22,  No.  28.  A  shrub  of  six  feet  in  height,  native  of  the  Friendly 
Islands  and  the  New  Hebrides.  Leaves  simple  or  trifoliate ; 
leaflets  lanceolate,  pubescent  as  w^U  as  the  branches ;  panicles 
longer  than  the  petioles  or  leaves.  Used  by  the  natives  for 
scenting  cocoa-nut  oil. 

K  drupacea,  Labillardi^re,  Sertum  Austro-Caledonicum,  p.  73,  t. 
75.     A  shrub  of   6   feet  in  height,  native  of  New   Caledonia. 
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Leaflets   3,   sessile,   obovate-oblong,   smooth.        Drupe  4-seetlec 
corymbs  axillary,  diehotomous.     Calyx  4-toothed.     Petals  4. 


Calycanthus. 

Calycanthics.  (Derived  from  koXv^,  a  calj'x,  and  avdo^^  a  flower, 
in  reference  to  the  calyx  being  coloured,  and  appearing  like » 
corolla).  The  genus  Calycanthus,  giving  its  name  to  the  fiiniilr 
Calycantlmcecc,  is  composed  of  handsome  deciduous  shrubs,  natives 
of  North  America,  with  brachiate  branches,  and  terminal  anJ 
axillary  flowers  rising  after  the  leaves.  The  flowers  are  exquisitely 
scented,  and  the  wood,  bark,  roots  and  leaves  are  generally  odon>u> 
The  leaves  are  opposite,  oval  or  ovate-lanceolate,  entire,  generally 
rough  on  the  surface.  The  flowers  are  solitary  stalked  and  made 
up  of  a  great  number  of  lurid  purple,  dull  red  or  chocolate  colou."«l 
narrow  sepals  and  petals.  The  stamens  are  very  nuniea^us. 
inserted  on  the  mouth  of  the  calyx-tube,  which  bears  on  its  inner 
hollow  surface  numerous  achenes,  each  with  one  or  two  seeds. 

C.  Floridics  is  a  native  of  many  parts  of  the  United  States, 
particularly  Carolina,  and  is  found  on  the  shady  banks  of  rivulets. 
It  is  from  4  to  6  feet  in  height,  with  spreading  liranches.  Tlie 
leaves  are  ovate,  downy  beneath  as  well  as  the  bi*anchlets.  Bot. 
Mag.,  t.  503.  Duham,  Arb.,  i.,  t.  45.  Lam.,  111.,  t.  445,  f.  1 
Guimp.,  Abb.,  t.  4.     Mill.,  Fig.,  t.  60. 

Far.  a,  ohlongns.     Leaves  oblong.     Ait.,  Hort.  Kew,  ed.  2,  iii-. 

p.  282. 
Var.  y8,  ovatus.     Leaves  roundish-ovate.     Ait.,  Uk,  cii. 

The  scent  of  the  flowers  and  leaves  is  thought  lo  resemble  thai 
of  a  sweet  apple  or  quince.  The  wood  and  roots  smell  strongly  •.•t 
camphor,  and  the  bark  is  very  aromatic,  being  used  as  a  .«;ubstitaie 
for  cinnamon  in  the  United  States,  where  the  plant  is  called 
"  Carolina  Allspice,"  or  "  Sweet-scented  Shrub,"  but  some  of  it^ 
varieties  are  almost  scentless,  and  they  vary  much  in  the  form  and 
pubescence  of  the  leaves  its  well  as  in  the  colour  of  the  flowers. 
Some  of  these  varieties  have,  by  some  authors,  been  considered  a< 
species,  such  as  the  following  : — 

C.  fertiles.     Walter,  Flora  Carolineana,  p.  151.     Bot.  Keg.,  t. 

404 ;  Guimp.,  Abb.,  t.  5.     Syn.  C.  (jlmvnis,  Willd,  Enuni.. 

p.  359  ;  D.C.,  Prodr.,  iii.,  p.  2  ;  Bot.  Kep.,  539.     Native  ^yi 
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Carolina,  on  the  mountains.  Leiives  ovate-lanceolate, 
acuminated,  glaucous  and  puliescent  beneath.  Flowers 
fertile  ;  of  a  lurid  purple  colour. 

Var,  )8,  oblongifolms,  Nutt.,  Gen.  Amer.,  i.,  p.  32. 
Native  of  North  Carolina,  on  the  mountains.  Leaves 
ovate-lanceolate,  elongated. 

C.  Icevigatus.  Willd.,  Enuni.,  p.  559,  and  Willd.,  Hort.  Berol., 
t.  80  ;  Bot.  Eeg.,  t.  481 :  Guimp.,  Abb.,  t.  6 ;  Nutt.,  Gen. 
Amer.,  i.,  p.  312;  Pursh,  Flor.  Sept.  Amer.,  i.,  p.  358. 
Syn.  C,  ferax,  Michx.,  Fl.  Bor.  Amer.,  p.  305.  Syn. 
C.  Pensylvanicus.  Loddige's  Catalogue  ex  Loudon's 
Hortus  Britannicus,  p.  214.  Leaves  oblong  or  ovate, 
gradually  acuminated,  rather  wrinkled  and  rough  to  the 
touch  on  the  upper  surface,  but  glabrous  and  of  a  pale, 
glaucous  tinge  beneath.  Branches  strictly  erect.  Flowei-s 
lurid  purple.  Native  of  Pensylvania,  Virginia  and  Caro- 
lina, on  the  mountains. 

There  are  several  varieties  in  nurseries,  under  the  names  naniLS, 
inodoToiis,  Pennsylvanicm,  aspleni/olius,  hullatu.%  &c.,  but  they  are 
not  distinct  species.  Possibly  the  only  two  absolute  species  are 
C  Floridus  and  C.  occidentalism  but  although  the  flowers  of  this 
last  are  more  than  three  inches  across  when  fully  expanded,  they 
are  devoid  of  perfume.  C,  ocddentcdis  is  a  native  of  California  ;  it 
differs  chiefly,  from  the  Carolina  plants  in  its  long  flower  stalks  and 
the  cordate  base  of  the  leaves.  C.  macrophyllus  is  a  form  of  this 
8i>ecies. 

C,  FloridtLS  and  its  varieties  are  often  met  with  in  English 
gardens.  They  will  grow  in  any  kind  of  soil, -but  not  so  freely  as 
in  peat.  They  usually  flower  from  May  until  August.  The 
method  recommended  for  propagation,  is  to  lay  down  the  young 
branches  in  autumn,  which  will  take  about  a  year  to  root,  before 
which  time  they  should  be  transplanted ;  when  taken  from  the 
mother  plant  they  should  be  set  where  they  are  intended  to 
remain,  for  they  do  not  bear  transplanting  well  after  they  are 
grown  to  any  size.  When  the  branches  are  laid,  they  should  be 
covered  yearly  with  rotten  tan  to  keep  out  the  frost.  When  the 
layers  are  transplanted  the  ground  should  be  covered  with  mulch, 
to  prevent  its  becoming  too  dry,  and  watered  in  dry  weather,  but 
not  abundantly. 
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Chimofiafithu8. 

ChimonafUhus  (derived  fram  X'^H'^^*  winter,  and  ay0a9,  &  &nn^ 
in  reference  to  the  time  of  flowerii^,  which  is  from  December  (» 
February). 

C.  froffraiu,  the  "  Japan  Allspice,"  is  the  only  representativie  d 
this  genus  of  the  CaiycarUhus  family,  and  it  is  weU-koown  h 
English  gardens  for  its  early  flowering  and  the  sweet  scent  of  ds 
blossoms.  It  was  introduced  from  China  in  1766  and  for  a  kqg 
time  was  known  under  the  name  of  Ccdycanthus  prcteox,  until  it 
was  shown  to  differ  from  that  genus  in  having  but  ten  stmneu 
arranged  in  two  rows;  while  in  Calycanihus,  they  are  teij 
numerous  and  arranged  in  four  rows. 

Chimonanthtis  Jragrans,  Bot.  Beg.,  404.  Syn.  Ccdyeantkm 
prcecax,  Lin.  Spec,  718  ;  Ait.,  Hort.  Kew,  Ed.  1,  iL,  p.  220,  t  10; 
Bot.  Mag.,  t.  466  ;  Lam.  111.,  t.  445,  f.  2.  Native  of  Japan.  1% '» 
a  shrub  of  about  six  feet  in  height,  much  branched  and  general^ 
treated  as  a  wall-plant  in  gardens.  Its  leaves  are  opposite,  stalked, 
between  oval  and  lanceolate  in  form,  acuminate,  very  rough  on  the 
surface,  glabrous  beneath  ;  they  generally  fall  late  in  the  autumn, 
but  sometimes  a  few  remain  till  the  spring.  The  flowers  form  in 
the  axils  of  tlie  old  leaves,  they  are  sessile  on  the  branches,  about 
an  inch  in  diameter  and  made  up  of  a  large  number  of  pale  yellow 
waxy  petals,  arranged  in  several  rows;  the  inner  series  in  one 
variety  chocolate-coloured  and  in  another  mottled  with" red. 

Var.  yS,  grandijioms,  Bot.  Beg.,  t.  451.     In   this  the  flowers 
are  larger  and  much  more  numerous. 

There  is  also  a  large-flowered  variety,  with  flowers  yellow  both 
inside  and  out. 

The  delightful  fragrance  of  the  blossom  (which  has  been  com- 
pared to  a  mixture  of  Jonquil  and  violet)  and  the  little  trouble 
required  for  the  cultivation  of  this  plant  and  its  varieties,  sugjjjest 
the  idea  of  its  growth  on  a  large  scale  for  the  purpose  of  extracting 
the  perfume ;  especially  as  it  is  hardy  in  sheltered  situations  and 
produces  such  a  profusion  of  flower.  It  can  be  grown  either 
against  a  wall  or  on  espalier,  or  as  a  bush  if  protected  from  the 
north ;  in  such  a  position  as  the  last  it  is  recorded  in  a  gardening 
journal  that  ^'-  -  '^^rden  in  Cork,  "  a  tree  of  Chimonanthus  about 
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7  feet  high  has  bloomed  regularly  for  more  than  thirty  years 
without  even  the  protection  of  a  wall.  It  stands  in  the  centre  of 
..  the  garden  facing  the  south,  exposed  to  the  east  and  west,  but 
•  sheltered  from  the  north  by  a  hill.  It  grows  so  rapidly  that  but 
for  its  being  pruned  every  year  it  would  cast  too  heavy  a  shade  in 
summer,  when  it  is  thickly  covered  with  large  handsome  leaves, 
and  recently  the  tree  reached  such  a  size,  that  a  large  bough  had 
to  be  sawn  off  to  admit  light  to  the  other  plants  in  its  vicinity." 
As  grown  in  a  conservatory,  a  writer  in  the  Botanical  Magazine 
says : — "  the  beauty  of  the  Calycanthus  surpasses  all  description. 
The  plant  is  16  feet  high  and  expands  10  feet  wide.  It  is  covered 
with  blossoms  from  top  to  bottom  and  the  fragrance  of  it  may  be 
perceived  at  a  distance  of  fifty  yards  from  the  conservatory.  The 
tree  bears  a  succession  of  flowers  from  September  to  March." 

The  Chimonanthus  thrives  in  almost  any  kind  of  soil  and  is 
easily  propagated  by  seeds  or  layers.  Young  cuttings  will  also 
strike  root  if  planted  in  a  pot  of  sand  with  a  bell-glass  placed  over 
them,  in  a  little  bottom  heat ;  but  this  method  is  not  so  successful 
as  layering. 

Idesia. 

Idesia  polycarpa  forms  a  genus  of  Bixinece  (Flacourtiacecv),  allied 
to  Bennetia.  It  is  also  known  in  gardens  as  Polycai"pa  Maximo- 
loiczii,  and  is  a  large  growing  Japanese  tree,  which  was  unknown  to 
Science  until  1866,  when  it  was  described  by  the  Kussian  botanist, 
Maximowicz,  who  met  with  it  in  cultivation  at  Nipon  and  Yedo, 
and  ascertained  that  it  was  a  native  of  the  island  of  Kiusiu,  at  the 
foot  of  a  mountain  called  Hikosan.  He  named  it  in  commemoration 
of  a  Dutch  traveller  named  Ides.  The  large,  alternate  leaves 
have  long  crimson  stalks,  and  are  acuminate,  slightly  cordate  at 
the  base,  irregularly  serrate,  the  larger  ones  measuring  about  6 
inches  across,  bright  green  above,  and  whitish  or  almost  glaucous 
beneath,  with  5  prominent  branching  nerves,  which  are  reddish 
towards  the  base.  The  flowers  are  in  long,  terminal  panicles,  and 
spring  from  the  axils  of  the  upper  leaves.  They  are  dioecious 
and  apetalous.  The  male  flowers  have  from  4  to  6  yellowish-green, 
spreading  sepals,  an  indefinite  numberof  stamens  inserted  on  a  small 
disc  and  having  villose  filaments  (pale  green  in  colour)  and  short 
longitudinally  dehiscent,  orange-coloured  anthers.   Each  blossom  is 
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half  an  incli  across.  The  female  flowers  have  indefinite  abbrexiated 
staminodes,  and  a  globose  ovary  with  about  5  parietal  placesUL 
The  female  flowers  are  succeeded  by  very  numerous  oraiige-cdooni 
berries,  which  appejir,  from  dried  specimens  communicated  by  tk 
discoverer  to  the  British  Museum  Herbarium,  to  be  about  as  luge 
as  a  small  cherry.  Tlie  berries  are  many-seeded,  the  seeds  lying 
iu  pulp.  Tne  tree  appears  to  be  cultivated  in  Japan  for  iti 
fruits.  The  flowers  are  deliciously  fragrant,  their  odoir 
resembling  that  of  a  Vanda ;  and  although  their  colouring  is  not 
brilliant,  their  effect,  combined  with  the  red  leaf-stalks,  the 
varying  green  of  the  leaves,  and  their  elegant  drooping  habit,  is 
extremely  pleasing.  The  plant  was  figured  in  "  The  Garden,"  2iMi 
Feb.,  1878. 

Chloranthus. 

A  genus  of  tropical  Chloranthacew  consisting  of  small,  evergreen, 
aromatic,  herbaceous  plants  or  imdei-shrubs,  having  jointed  stems, 
tumid  under  the  articulations,  and  opposite,  simple  leaves,  with 
sheathing  petioles  and  minute  intervening  stipules.  The  flowen 
are  hermaphrodite  and  disposed  in  terminal,  loose,  slender  spikes, 
fragrant.  The  ovary  is  one-celled,  consisting  of  a  single  car[>el 
with  one  penclulous  ovule,  and  the  seed  has  a  large  iiuautity  ui 
albumen,  the  embryo  being  very  minute. 

C.  inconspicuous,  Swartz,  in  Phil.  Trans.,  Ixxvii.,  p.  359.  t.  lo. 
A  sufl'ruticose  plant  of  about  one  foot  in  height.  Native  of  China 
and  Japan.  The  leaves  are  ovate-oblong,  obtuse,  serrated,  j»ale 
beneath  ;  spikes  axillary,  branched,  branches  alternate,  flowers, 
opposite ;  anther  3-lobed,  middle  lobe  perfect  and  2-celled,  the 
lateral  ones  imperfect  and  1-celled.  This  plant  is  considered  to  be 
identical  with  Nigrina  spicaia,  Thunb.,  Flor.  Jap.,  p.  65. 

C.  ojficiualis,  lUunie,  Enumeratio  Plantaruni  Java%  i.,  p.  79,  and 
Flor.  Jav.,  )).  10,  t.  1.  A  shrub  of  3  to  4  feet  in  height.  Xativeof 
Java,  in  high  mountain  woods.  Leaves  oval-oblong  or  lanceolate, 
the  superior  ones  more  acuminated  than  the  rest.  Spikes  branched, 
terminal;  anther  3-lobed,  middle  lobe  perfect  and  2-celled,  lateral 
ones  imperfect  and  1-celled.  The  whole  plant  has  an  aromatic  and 
fragrant  smell.     It  is  used  medicinally  by  the  Javanese. 

('.  monaiidcr,  K.    Rrown,  in   Bot.   Mag.,   under   No.    2190.    A 
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rmhnib  of  1  to  1^  foot  in  height.   Native  of  China.   Spikes  brachiate. 
sAnther  undivided,  2-celled,  perfect. 

^      C,  elatior,  K.  Brown,  loc.  cit.     A   shrub  of   6   feet   in   height, 
-native  of  China  and  Cochin-China.     Syn.,  Creodus  odoHfer,  Lour., 
'  Coch.,  p.  89.     Branches  long,  somewhat  scandent.     Leaves  oblong- 
lanceolate,   serrated    petiolate.      Spikes,    slender,  long,  reflexed, 
'  crowded,  nearly  terminal.     Plowers  small,  yellow ;  anther  3-lobed, 
the  middle  lobe  perfect,  2-celled,  the  lateral  lobes  imperfect  and 
1-celled. 

C,  serratus,  Rwm.  et  Schultes,  Syst.,  iii.,  p.  461.  Syn.,  Nigrina 
seri'ata,  Tl^unb.,  Nova  Acta  L^psala,  vii.,  p.  142,  t.  5,  f.  1.  Native 
of  the  interior  of  Japan.  A  plant  of  about  1  foot  in  height.  Stem 
simple.  Leaves  ovate-oblong,  doubly  serrated,  the  serratures  acute. 
Spikes  brachiate,  axillary. 

C.  monostachys,  li.  Brown,  in  Bot.  Mag.,  t.  2190.  Lindley, 
Collectanea  Botanica,  t.  171.  A  shrub  of  1  to  2  feet  in  height ; 
native  of  China.  Leaves  elliptic,  serrated,  acuminated.  Spikes 
solitary,  simple.  Flowers  alternate,  yellowish  ;  anther  incurved, 
3-lobed,  the  middle  lobe  2-celled  and  perfect,  and  the  lateral  lobes 
1-celled  and  imperfect. 

C.  hrachystachf/,%  Blume,  Flor.  Jav.,  i.,  p.  13,  t.  2.  A  shrub  of  2 
to  ^»  feet  in  height.  Native  of  Java,  in  the  provinces  of  Bantam 
and  Krawang,  in  woods  on  the  higher  mountains.  Leaves  oblong- 
lanceolate,  acuminated  at  both  ends,  serrated ;  spikes  branched, 
terminal ;  anther  undivided,  2-celled. 

All  the  above  species  are  called  by  the  Chinese  "  Chu-Lan," 
and  are  esteemed  for  the  rich  fragrance  of  their  flowers  ; 
it  has  frequently  been  stated  that  those  of  (7.  inconspv^uovs 
are  largely  used  for  scenting  tea,  but  this  appears  to  be  a 
mistake,  originating  no  doubt  in  the  similarity  of  its  Chinese 
name  to  that  of  Aglaia  odoratn,  the  Chloranthus  being 
called  Chu-I^n,  and  the  Aglaia  "  Lan,"  or  **  Lan-Chu-Lan," 
the  dried  blossoms  of  which  are  sent  from  various  parts  of 
Kwangtung  province  to  the  Canton  Market,  and  realise  about 
$15  per  pecul  (138i  lbs.)  They  are  used  for  scenting  the  "Scented 
Caper "  of  connnerce.  The  method  of  scenting  the  teas  is 
described  at  p.  86,  Series  i.,  of  this  Work.  The  "Cowslip-flavoured" 
tea  is  said  to  be  prepared  with  the  flowers  of  Priimda  j)Taiiilens, 
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but  it  is  doubtful  whether  the  perfume  of  these  would  be  a 
sufficient  power  (unless  it  strengthens  by  the  slight  fermenutka 
which  takes  place  during  the  process).  A  flower  having  it 
cowslip  odour  in  a  much  stronger  degree,  is  that  of  Pterocar^ 
ennaccus,  Poiret,  the  Kino  tree  of  West  Africa,  a  large  tnt 
belonging  to  the  Natural  OvAqx  Leguminoscc,  native  of  Senegal,  anJ 
conmion  between  Senegambia  and  Angola.  Liim.  111.,  p.  G02,  l  -L 
and  Lam.  Die,  v.,  p.  728.  Pharmacognipliia,  p.  173.  Pharni 
Journ.,  xiv.  (1855),  p.  55.  The  numerous  papilionaceous  tioweu 
(formed  like  those  of  the  Cytisus  Lahwiminn)  are  of  a  light  velloi 
colour,  and  diffuse  a  delicate  fragrance,  nearly  resembling  that  •.•: 
the  Cowslip,  throughout  the  surrounding  atmosphere.  The  Hower^ 
expand  in  the  months  of  February  and  March,  a  period  when  the 
branches  are  entirely  deprived  of  leaves, 

Iksides  the  flowers  already  named,  it  is  sjiid  tliat  the  leaver  d 
Camellia  Sasaiiqiia  are  used  in  the  prepai-ation  of  some  scente*! 
teas. 

Camellia  Sasau  qua  is  a  tree  of  al)Out  ten  feet  in  height;  native  of 
China  and  Japan.  Its  leaver  and  flowers  are  much  smaller  tlian 
those  of  C.  Japoiiica.  The  leaves  dried  in  the  shade  have  a  ven* 
sweet  smell ;  a  decoction  of  them  is  used  by  the  women  in  Japu 
to  wash  lh('ir  hair  with,  and  they  are  mixed  with  tea  to  j^ive  it  :i 
grateful  odour;  indeed,  they  are  not  readily  distinguished  from 
the  leaves  of  that  plant.  C.  Sasntujua  is  also  cultivated  to  a  i:rtat 
extent  on  account  of  the  fragrance  and  elegance  of  its  tlowei*s.  Thf 
loaves  are  ovate-oblong,  serrated.  Flowers  tenninal  and  axillarv. 
solitary,  while,  branches  villous.  Thunb.,  Flor.  Jap.,  y.  '1~:\,  I.  .*>0. 
Syn.,  Sasanf/ua,  Ka*mpf.  Amani.,  853. 

V(n\  a;  Senii-d<aible  white,  Bot.  Peg.,  t.  12. 
Var.  y9  ;  Double  white,  Bot.  Pen.,  t.  1091. 

A  species  very  siniihir  to  C  Samnqua  is  the  C.  KUsi  { Wallich. 
in  As.  Pes.,  xiii.,  p.  429),  a  shrub  of  about  seven  feet  in  hei^'hl. 
native  of  Nij)aul  at  Narainhetty,  wliere  it  is  called  **  Kengna  "  I'V 
the  inhabitants.  In  the  Newar  dialect  it  is  called  "Kissi""r 
*'  Kissi-swa."  Tlie  leaves  of  this  shrub  are  elliptical,  ]>Inntly 
acuminate  and  serrulated.  Its  white,  fragrant  flowers  appear  in 
September  ;  they  are  sessile,  generally  solitary,  axillary  ami 
terminal,  usually  4-])etalled,  and  with  S  distinct,  furrowed,  wkhA]}' 
stvles,  whicli  are  about  eijual  in  length  to  the  stamens. 
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C.  Oleifera.     (Abel,  Voyage  to  China,  p.  174,  with  a  figure ;  Bot. 
.  Jteg.,  492  ;  Bot.  Cab.,  1065).     This  plant  very  much  resembles  the 
..  two  preceding  species.     It  is  a  shrub  of  6  to  8  feet  in  height,  native 
of    China.       Leaves    elliptic-oblong,   acute,  serrated,  coriaceous, 
'   shining.     The  flowers  are  solitary,  very  numerous,  white  and  frag- 
rant.    Calyces  silky,  deciduous.     Petals  5  to  6,  2-lobed.     The 
-    Chinese  extract  an  oil  from  the  seed  by  pressure,  which  is  in  very 
'.   general  use  in  the  domestic  economy  of  China.      The  seeds  are 
white ;  to  obtain  the  oil,  they  are  reduced  to  a  coarse  powder 
which  is  boiled  and  pressed.     An  oil  is  also  extracted  in  the  same 
manner  from  the  seeds  of  C.  Dntpifera,  Lour.,  Coch.,  ii.,  p.  499  ; 
this  oil  has  a  pleasant  odour,  and  does  not  easily  become  rancid ;  it 
is  used  to  anoint  the  hair,  and  for  various  medical  purposes. 

Epigaaa. 

Epigoea,  This  name,  derived  from  the  Greek  words  €7rt,  upon, 
and  7am,  the  earth,  is  sufficiently  expressive  of  the  mode  of  growth 
or  trailing  habit  of  this  genus  of  Uincacecc.  The  genus  is  character- 
ised l)y  having  three  leaflets  on  the  outside  of  the  5-parted  calyx  ; 
and  by  the  corolla  being  salver-shaped,  5-clef t,  with  its  tube  hairy 
on  the  inside.  One  of  the  species,  K  repens  (Lin.  spec,  565),  is  a 
beautiful  procumbent  shrub,  native  of  North  America,  from  Canada 
to  Carolina,  and  is  found  on  shady  rocks  and  in  stony  woods,  and 
on  the  sides  of  hills  generally  about  the  roots  of  pines.  It  has 
long  been  known  in  Europe,  in  cultivation,  as  an  ornamental  shrub 
and  is  very  much  admired  for  its  very  fragrant  flowers,  usually 
white,  with  a  reddish  tinge,  and  forming  in  dense,  axillary  and 
and  terminal  racemes.  Bot.  Kep.,  102  ;  Lam.,  111.,  t.  367,  f.  1 ; 
Bot.  Cab.,  160;  Plukenett,  Almagistum  Botanicum,  t.  107,  f.  1. 
This  species  will  thrive  only  in  peat  soil  and  in  shady  situations. 
It  is  propagated  by  layers,  or  by  separating  the  rooted  shoots  ;  or 
by  cuttings,  which  root  readily  in  sand,  with  a  hand-glass  over 
them.  The  species  K  cordifolia,  Swartz,  Prod.,  p.  73,  and  Swartz, 
rior.  Ind.  Occ,  ii.,  p.  842,  is  a  native  of  Guadaloupe  and  Cayenne. 
Its  leaves  are  cordate,  roundish,  stiff,  hispid,  serrated  and  convex. 

Matthiola. 

Matthiola.  This  name  was  given  in  honour  of  Peter  Andrew 
Matthiola  (an  Italian  physician  who  died  in  1577),  to  a  genus  of 
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Cruciferous  plants,  which  are  mostly  erect  balM^ 
of  a  shrubby  habit.    All  the  apedes  are  cmnerad  widi  s 
stellate  down,  sometimes  they  are  aeahroaa,  with 
The  leaves  are  alternate,  obkmg,  entim    or 
Racemes  terminal.    Pedicels  without  bmcteoa. 
white,  sometimes  of  a  dark  sad  colour,  generally 

JV.  inoana  is  the  parent  of  all  the  garden  varietwa  of 
Stock.     It  is  a  native  of  the  South  of  Europe,  near  the  sea^  aid  ii 
England  it  is  found  wild  on  rocky  cliffs  to  the  east  ci 
end  in  the  Isle  of  Wight.    Its  stem  is  from  1  to  2  feet  in 
shrubby  at  the  base,  erect,  simple  or  branched.     Leaves  hoeeohli; : 
quite    entire,  hoary.      Siliques   somewhat    cylindrical,    widioiit 
glands.    The  flowers  vary  from  single  to  double,  from  scaikt  Ib 
purple,  and  white  or  even  variegated  with  these  colours ;  these  vsm- 
ties  have  lieen  designated  under  various  names  by  anthcns  before 
the  days  of  Linnieus.    (Cheiranthus  incdntu,  Lin.  spec,  924 ;  Wein- 
mann,  Phytanthoza  Iconographica,  t.  643,  f.  a.  a,  and  t  644,  t  l 
b.). 

AT.  iristia.  This  humble  plant  is  best  known  as  the  X^t- 
soented  Stock.  It  has  narrow  hoary  leaves  and  dingy  yellow  or 
greenish-brown   flowers,   which   are   very   sweet-scented    in  the 

ovoning.  It  is  a  native  of  stony  places  exposed  to  the  sun,  in  the 
South  of  Europe  bv  the  sea-side,  such  as  Portugal,  Spain,  Greece, 
PiiMhuout,  Mauritania,  &c.  {Cknranthtis  tristis,  Lin.,  Spec.,  925. 
IftufHris  (UiifKsti/olin,  Lini.,  Diet.,  iii.,  p.  322  ;  Barrelier,  Icon., 
IManla'  per  (lalliuni,  Hispaniuni  et  Italiam  observatte,  t.  803. 

M.  (intu((i  is  tht»  orit^inal  of  all  the  varieties  of  Ten-week  Stock. 
It  is  a  native  of  the  South  of  Europe  by  the  sea-side.  (Sweet, 
llort.  Suhurh.  Lond.,  147.  Chciranthus  incaiius,  l^in,,  Spec.,  925 
Srhkuhr,  Hi»tani8ohes  Handbilch,  ii.,  t.  284;  Bauhin,  Historia 
Vlantanun,  ii,,  p.  S7"^  f.  1.  Matthiola  incana,  var.  S,  R.  Brown,  in 
Ait.,  llort.  Kew,  ed.  2,  iv.,  p.  119.  Hcsperis  Sativa,  var.  a,  Laiu.^ 
Diet.,  iii.,  p.  :r24. 

M  (fftrca,  (Sweet,  Hort.  Suburb.  Lond.,  147).  The  smooth- 
ItMivtHl  Annual  or  (Jreeian  Stock  is  a  native  of  Greece  and  the 
neij^hbouring  islands.  It  is  distinguished  from  Jf.  annua  in  the 
leaves  being  smooth  and  green,  not  hoary.  Its  flowers  are  piirjile. 
Cheiranthrs  (rnrcna,  dussieu,  in  Pers.  Ench.,  ii.,  p.  201.  Hesperis 
a-stivii,  var,  /9,  Lin).,  Die.,  iii.,  p.  324. 
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M.  sinuata.     (E.  Brown,  in  Ait.,  Hort,  Kew.,  ed.  2,  iv.,  p.  120). 

'•'  The  "  Great  Sea  Stock  "  is  an  herbaceous  plant  of  2  feet  in  height, 

'.  V  with  an  erect,  branched   stem.      Leaves  oblong  and   downy,  the 

:  lower  ones  sinuated ;  siliques  compressed  velvety  and  muricated 

•-  with  glands.      Flowers  of  a  dingy-red  colour,  about  the  size  of 

-  M.  incana,  sweet-scented  in  the  evening.     The  whole  plant  has  an 

alkaline  bitterish  taste.     Native  of  the  South  of  Europe,  along  the 

sandy  sea-coast,  also  of   Britain  on   the  coasts  of   Cornwall  and 

Wales,  near  Pembroke,  Abermeney  and  Llanddwyn.     (Cheiranthus 

sinuatus,  Lin.,  Spec,  926 ;  Smith,  Eng.  Bot.,  t.  462 ;  Smith,  Flor. 

Gnec.,  t.  640 ;  C.  tricuspidatm,  Hudson,  Flora  Anglica,  ed.  1,  p. 

450  ;  C.  muricatuB,  la  Marck,  Flore  Fran^aise,  ii.,  p.  507  ;  Hesperis 

ainuata,  Lam.,  Die,  iii.,  p.  323. 

M.  simplicicaulis,  Sweet,  Hort.  Brit.,  p.  17.  This  is  the  parent 
plant  of  the  "Brompton  Stock."  It  differs  from  Matthiola  incana,  or 
"  Queen  Stock  "  (to  which  it  was  formerly  attached  as  a  simple 
variety),  in  the  plant  being  a  biennial,  not  shrubby ;  it  is  simple, 
not  branched. 

M.odoratissima,  R  Brown,  in  Ait.,  Hort.  Kew.,  Ed.  2,  iv.,  p.  120. 
This  is  a  shrub  with  an  erect  stem  of  1  to  2  feet  in  height; 
branched;  leaves  downy  or  pubescent,  toothed  or  pinnatifid;  siliques 
compressed,  somewhat  hoar}\  Flowers  very  large,  dirty  cream- 
coloured,  or  when  old  purplish-brown,  sweet-scented  in  the 
evening.  It  is  a  native  of  the  calcareous  mountains  of  Tauria,  and 
on  rocks  in  Eastern  Caucasus,  also  in  Iberia,  about  Tiflis.  Bot. 
Mag.,  t.  1711.  Hesperis  odoratissima,  Poiret,  Suppl.,  iii.,  p.  195. 
Cheiranthics  odorati^imus,  Bieberstein.  This  plant  is  found  in 
Western  Thibet,  in  dry,  stony  places  on  the  mountains,  ascending 
to   12,000  feet. 

Var,  )8,  lanaicensis  (D.C.,  Syst.,  ii.,  p.  170).  This  variety  is 
covered  with  appressed  pubescence ;  siliques  one  half 
shorter  than  those  of  the  species.  It  is  a  native  on  the 
cretaceous  hills  at  Tanaim.  Cheiranthus  fragrans, 
Fischer,  in  Catalogue  du  jardin  des  plantes  de  Gorenki, 
1812,  p.  51. 

The  method  of  culture  recommended  to  procure  fine  double 
Stocks  is  to  make  choice  of  such  single-flowering  plants  as  grow 
near  many  double  ones,  for  it  has  been  observed  that  seed  saved 

KK 
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from  plants  growing  among  double  kinds  have  produced  a  niiKh 
greater  number  of  double-flowering  plants  than  those  which  havt 
been  saved  from  plants  separated  from  the  double  ones.  Sow  the 
seed  early  in  May,  and  when  the  seedlings  reach  2  or  3  inches  in 
height,  they  should  be  thinned  out  so  as  to  leave  them  9  inches 
apart.  The  plants  so  taken  out  can  be  bedded  elsewhere  in  the 
same  way.  Fine  double  varieties  may  be  propagate  by  cuttings, 
which  root  readily  if  planted  under  a  hand-glass  and  sliaded 
The  large  varieties  of  Stocks  present  a  peculiar  anomaly  in  their 
flowering  :  those  which  are  sown  from  April  to  July  do  not  flower 
in  the  order  of  their  sowing,  those  sown  in  July  always  flowerii^ 
before  those  sown  three  months  earlier. 

One  of  the  most  beautiful  varieties  of  Stock  is  the  "  Purple 
CocarJeau."  It  may  be  sown  during  the  latter  half  of  the  year,  so 
as  to  flower  the  season  following.  These,  when  carefully  culti- 
vated, yield  from  45  to  55  per  cent,  of  double  liowers.  The  colouis 
of  the  different  varieties  of  the  "  Cocardeau  "  are  red,  first  irrown 
at  Compi^gne  in  the  beginning  of  the  century,  and  introduced  into 
Paris  about  1822 ;  white,  first  grown  in  Paris  in  1833  ;  violet,  first 
grown  in  Paris  in  1845  ;  the  bright  carmine,  first  grown  at 
Erfurt  in  1854 ;  and  a  bronze  crimson  (known  as  the  Louise 
Leon)  tirst  gnnvn  by  ]>enary,  a  seed-grower  at  Erfurt,  in 
1859.  Double  flowers  are  produced  by  pinehini;  oH*  part  of  the 
seed  vessels,  good  results  being  obtained  when  as  much  as  7r>  jh^t 
cent,  is  pinched  oil".  Seeds  should  be  sown  from  April  to  July  for 
Howerin<T  in  the  Mav  and  June  of  the  following;  vear.  With 
doul>le-Howering  Stocks,  when  the  first  set  of  flowers  has  U-i'ii 
gathered,  another  makes  its  appearance,  so  that  the  time  of  tioueiin^' 
is  ureatlv  extended. 

The  "  pyramidal  Stock  "  is  an  exceedin^^ly  Ix^autiful  varietv. 
often  growing  to  the  height  of  over  o  feet.  The  branches  aa' 
crowded  with  bloom,  and  four  or  five  flowering  branchlets  surroiiinl 
the  base  of  each  spike.  It  is  more  double  than  the  prere«liiiu' 
variety,  and  by  ])inching  ofT  the  seed  vessel  may  be  made  to  yit'Id 
40  per  cent,  of  doubles.  Seeds  of  it  should  l)e  sown  in  April  aii<i 
July  to  flower  the  following  year.  The  colours  are  carmine-rtil. 
crimson,  white,  deep  violet,  light  violet,  pale  pink,  flesh  colour 
brick-red,  l)ronzed  nankeen  and  chamois. 

I^rue^Tree  Stocks  "are  the  oldest  of  all  the  varieties  of  Stocks 
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The  brandies  are  slender  and  the  flowers  smaller  than  those  of  the 
other  kinds.  They  yield  60  per  cent  of  double  flowers,  and  are 
obtainable  in  25  different  colours. 

"  Intermediate  "  Stocks  are  considered  the  most  beautiful  of  all 
the  Stocks,  uniting,  as  they  do,  all  the  good  qualities  of  the  others. 
They  bloom  early  and  abundantly,  keep  a  long  time  in  flower,  and 
bloom  for  two  years  in  succession ;  the  flowers  are  large  and  their 
colours  very  brilliant.  They  grow  easily  from  seed,  and  yield 
double  kinds  in  the  proportion  of  70  or  80  per  cent. 

"  Ten-week  "  Stocks.  This  Greek  variety,  as  above  mentioned, 
has  shining  green  foliage.  They  should  be  treated  the  same  as  the 
Cocardeau  Stock.  They  flower  abundantly,  and  are  of  various 
colours.  One  of  them  is  yellow,  and  is  the  only  instance  of  this 
colour  occurring  among  Stocks.  Singularly  enough,  the  single 
flowers,  the  seeds  from  which  produce  the  yellow  double  variety, 
are  always  white ;  but  if  the  seedling  plants  of  this  variety  be  not 
grown  apart  from  other  varieties  which  are  white,  they  are  apt  to 
go  back  to  their  primitive  colour,  which  is  white.  There  are  also 
crimson,  pink,  violet  and  buff'  varieties,  but  they  yield  but  few 
double  kinds.  A  new  variety  with  white  flowers,  called  the 
"  White  Greek  Cocardeau,"  has  been  introduced.  This  belongs  to 
the  sort  called  "  Perpetual  Emperors,"  and  bears  long  spikes 
densely  crowded  with  white  blossonj,  the  l>ase  being  surrounded 
by  a  ring  of  small  flowers.  It  closely  resembles  the  "Giant 
Cocardeau,"  and  holds  one  of  the  highest  places  amongst  this 
beautiful  tribe.  It  yields  ab^ut  the  same  proportion  of  double 
sorts  as  the  first  three  varieties.  The  Greek  Stocks  are  ii  little 
more  tender  than  the  other  sorts. 

Perpetual  Autumn  and  Winter  Ten-week  Stocks.  These  were 
first  obtained  by  the  Erfurt  seedsmen  by  crossing  the  Pyramidal 
variety  with  the  Perpetual  Emperor.  Sown  in  heat  in  February, 
and  pricked  out  into  a  frame,  they  produce  large  masses  of  bloom 
from  October  to  January.  Flowering  as  it  does  so  late  in  the 
season,  this  variety  is  very  useful.  It  includes  eight  different 
kinds,  which  yield  from  50  to  70  per  cent,  of  double  forms, 
according  to  the  method  in  which  it  is  grown.  It  is  most 
important  to  keep  the  secondary  shoots  well  pinched  down,  as 
this  variety  has  a  tendency  to  return  to  the  primitive  type.     The 
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principal  varieties  of  this  class  are  carmine,  bright  eannine,  white. 
chamois,  brick-red,  light  pink,  dark  violet  and  sky  blue. 

"  Annual  Ten- week  Stock."  This  variety  may  be  divided  ini«» 
seven  different  kinds,  each  of  which  gives  rise  to  sub-varietie?, 
They  should  be  sown  for  succession  from  the  month  of  February 
onwards.  Sown  in  heat,  and  pricked  out  under  a  warm  frame, 
they  may  be  transplanted  out  of  doors  as  soon  as  they  are  old 
enough,  and  will  bloom  throughout  May  and  June.  For  June  and 
July  flowering,  they  should  be  sown  in  heat  in  March,  and  pricked 
out  into  a  cold  frame.  Sown  in  a  cold  frame  in  April  and  Mar. 
and  pricked  out  at  once  into  the  0}>en  ground,  they  will  flower  in 
August.  Sown  in  August,  September  and  October  like  Perjietuals, 
and  protected  through  the  winter,  they  will  bloom  in  March. 
April  and  May  ;  so  that  by  proper  management  they  may  be  had 
in  bloom  during  the  greater  part  of  the  year. 

"  Large  Flowered  Ten-week  Stock."  This  is  considered  t«>  t'e 
the  finest  of  all  the  Ten-week  Stocks.  Its  flowers  are  very  lan^jje. 
and  closely  resemble  the  large  kinds  of  Cocardeau.  They  yield 
shout  75  per  cent,  of  double  varieties  under  careful  managemeni. 
There  are  more  than  20  ditt'erent  sorts,  but  the  followincj  are  thf 
most  distinct  in  colour:  "Extra  Crimson"  (first  jj^rown  by  I>enar\', 
of  Erfurt,  in  1861),  pearly-white,  w]iitish-vi<det,  cariiiiiie.  jmr^ 
white,  rariiui  violet,  flesh-coloured,  cinnamon,  lii^ht  brick,  ])iirplish- 
pink  and  bronzeil  yellow. 

"  Greek  Ten- week  Stocks.*'  These  are  sown  out  of  dooi-s,  aji<i 
not  trai)si)iauted.  They  only  produce  one  spike  ai  Mooni.  By 
sowing  for  succession  from  Februarv  to  the  end  of  June,  thev  will 
flower  through  the  greater  part  of  the  year,  but  they  are  ratht-r 
delicate,  and  likelv  to  be  killed  bv  frost. 

The '' Erfurt  Ten-week  Stocks."  This  is  the  ordinarv  Euizli>li 
Ten-week  Stock  raised  in  Germany.  The  general  ai>pearaiHe  vi 
the  plants  is  bushy,  their  comparatively  short  slioots  heiiiir 
covered  with  compact  masses  of  Idoom.  By  adopting  the  plan  i»f 
sowing  for  succession,  they  may  be  had  in  l)looni  nearly  the  whok* 
of  the  year.  They  may  be  made  to  produce  7."»  to  SO  per  cent,  of 
doul)le  kinds.  There  are  more  than  25  diiVerent  varit^ies.  The 
following  are  the  most  distinct:  snow-white,  light  blue,  brii^iil 
carmine,  crimson,  ashy  grey,  pale  violet,  nankeen,  briek  red,  liark 
purphs  bronze  anil  black. 
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"  French  Ten-week  Stocks."  The  flowers  of  these  are  small, 
their  shoots  are  thin,  and  they  have  long  been  superseded  by  the 
sorts    above    described.       They    are    hardly   worth    cultivating. 

"  Dwarf  Ten- week  Stocks  "  are  grown  for  ornamental  purposes. 
They  produce  numberless  little  shoots  covered  with  compact 
masses  of  bloom. 


(( 


Pyramidal  Ten-week  Stocks "  have  very  long  flower-stalks. 
They  should  be  sown  in  March  and  July  for  summer  and  autumn 
flowering,  and  should  never  be  kept  through  the  winter,  for  during 
the  cojd  weather  they  are  apt  to  grow  weakly  and  produce 
worthless  flowers. 

"  Lavender-leaved  Ten-week  Stocks  "  furnish  fine  spikes,  thickly 
covered  with  beautiful  flowers ;  but  their  foliage  is  liable  to  be 
attacked  by  mildew,  and  they  are  but  little  grown. 


Hesperis. 

Hesperis,  The  "  Rocket ";  a  genus  of  Cruciferce  belonging  to  the 
section  having  the  radicle  of  the  seed  bent  over  the  back  of  one  of 
the  flat  colyledons.  They  are  biennial  or  annual  (rarely  perennial) 
herbs  with  somewhat  the  habit  of  the  Stock,  but  usually  with  less 
stellate  pubescence.  The  generic  name  Hesperis  is  derived  from 
€airepo(i,  the  evening,  because  most  of  the  species  of  one  section  of 
the  genus  {Hesperidum)  are  sweet  scented  only  in  the  evening  and 
at  night,  never  throughout  the  day-time  (D.C.,  Syst.,  ii.,  p.  447, 
and  Prodr.,  i.,  188) ;  such  flowers  are  of  a  dark,  dreary  colour. 
The  most  noticeable  in  this  section,  as  regards  fragrance,  are 
H,  tristis  and  H.fragrans: — 

H,  tristis  (Lin.  Spec,  927).  Native  of  Austria,  Hungary, 
Transylvania,  Tauria,  South  of  Russia,  and  of  Naples,  about  the 
edges  of  fields  and  woods.  It  is  from  1  to  2  feet  in  height,  much 
branched  at  the  top,  sometimes  almost  smooth,  sometimes  more  or 
less  hispid,  with  long,  spreading  hairs.  The  radicle  leaves  are 
stalked,  upper  ones  sessile,  ovate,  acute,  entire  or  grossly-toothed, 
smooth  or  pubescent,  2  to  4  inches  long ;  hairs  short,  somewhat 
glandular.  Flowers  of  a  dirty- white  or  cream-colour,  brownish-red 
or  dirty  dark -purple.  Pedicels  very  long,  spreading,  rigid,  equalling 
the  pod  in  breadth ;  pods  two-edged,  thickened  on  the  margin  ; 
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petals  oblong,  obliqua  Bot  Mag.,  t.  730 ;  Jacquin,  Flof? 
Austriacse  Icones,  iL,  p.  1, 1 102 ;  Scbkafar,  Botaniches  HaDdbdch, 
iL,  t  184.  This  plant  seems  to  be  identdcal  with  Chnrantiua 
lamxolatus,  WiUd.,  Spec.,  iii.,  p.  515. 

H.  fragrant  Fischer,  in  Sweet's  British  Flower  Garden,  t6L 
Native  of  Siberia.  The  height  of  this  plant  is  about  9  inchea 
Its  lower  leaves  are  stalked,  lanceolate,  runicate,  bluntish,  apper 
leaves  sessile,  ovate,  acommated,  coarsely-toothed  at  the  base. 
Flowers  purplish. 

The  other  section  of  Heqteris  is  known  as  Deilosma,  from  Scilbf, 
the  day,  and  oafiff,  a  smell.  The  flowers  of  the  plants  belongiDg 
to  this  section  smell  in  the  day-time  as  well  as  at  night  (D.C, 
Syst,  ii,  p.  448,  and  Prodr.,  L,p.  188.  The  most  commonly  known 
species  is  IT.  tna/rona/ts  (Lam.  Diet.,  iii.,  p.  321,  and  III.,  t.  564,  f.  1)l 
This  is  the  common  garden  Bocket,  a  very  variable  plant  of  from 
1  to  4  feet  in  height  Many  of  its  varieties  are  in  cultivation.  It 
is  a  native  of  coppices  and  hedges  nearly  throughout  the  whde  d 
Europe,  but  is  probably  not  indigenous  to  Britain.  The  pedioeb 
are  the  length  of  the  calyx ;  petals  obovate,  pods  erect,  toroee, 
smooth,  not  thickened  at  the  edge;  leaves  ovate-lanceolate,  toothed. 
Of  this  species  there  are  several  varieties,  both  single  and  double, 
and  in  numerous  colours. 

ff.  Grandifioniy  Bot.  Mag.,  t.  2683,  is  a  fine  plant  of  3  feet  in 
height ;  probably  a  native  of  Hungary.  There  are  numerous  other 
well-marked  species  and  varieties,  but  of  less  importance  as 
regards  their  perfume. 

The  perennial  species  of  this  genus  thrive  best  in  a  light  rich 
soil,  but  they  require  to  be  frequently  transplanted  and  divided, 
otherwise  they  will  not  long  exist,  particularly  the  double  varieties 
ol  H.  viatrcnalis:  the  best  time  to  do  this  is  after  thev  have 
flowered  and  when  again  beginning  to  spring  afresh  from  the  root : 
also  if  the  flower  stems  are  well  cut  down  before  they  are  much 
exhausted  by  the  bloom,  a  good  stuck  of  off*-sets  will  be  pnxluced. 

The  biennial  and  annual  sorts  do  well  in  any  common  garden 
soil,  requiring  the  same  treatment  as  other  hardy  annuals  and 
biennials. 
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Murraya. 

Murraya,  A  genus  of  Aurantiacece,  native  of  India,  Java, 
China,  &c.,  consisting  of  trees  or  shrubs,  without  spines,  having 
pinnate  leaves,  and  a  terminal  many-flowered  cymose  inflorescence. 
The  flowers  have  a  5-cleft  calyx,  oblong  petals,  ten  free  stamens, 
and  one  or  two  ovules.     The  fruit  is  succulent. 

Af.  Exotica  (Bot.  Keg.,,t.  434;  Lam.  111.,  t.  352.  Syn.  Clutlcas 
Japonensis,  Lour.  Coch.,  p.  271.  Marsana  htixifolid,  Sonnerat, 
Voyages  aux  Indes  Orientales  et  a  la  Chine,  t.  139.  Runiph. 
Amb.,  v.,  p.  29,  t.  18,  f.  2),  The  "  Chinese  Box  Tree."  This 
species  appe^irs  to  be  a  great  favorite  with  the  Chinese,  whence  it  is 
known  among  the  French  in  the  Isle  of  France  by  the  name  of 
"  Buis  de  Chine."  It  is  known  to  have  been  brought  many  years 
ago  from  China  to  the  Coast  of  Coromandel,  where  it  has  continued 
to  be  universally  cultivated  in  the  gardens  ever  since.  It  has  like- 
wise been  found,  not  unfrequently,  in  the  wild  state  among  the 
mountains  of  the  Northern  Circars.  In  the  East  Indies,  according 
to  Roxburgh,  this  species,  when  in  the  wild  state,  is  generally  seen 
fn  the  state  of  a  large  bushy  shrub,  sometimes  as  a  small  tree  of  10 
feet  in  height  with  a  pale  cinereous  bark.  Leaves  scattered,  pin- 
nate with  an  odd  one;  leaflets  generally  in  3  pairs,  alternate, 
obovate-oblong,  emarginate,  smooth,  of  a  deep  shining  green,  1^- 
2  inches  long,  about  1  broad,  lowermost  smallest  ;  petioles 
glandular,  round.  Corymbs  terminal,  crowded,  with  rather  large, 
beautifully  and  purely  \vhite,  exquisitely  fragrant  flowers.  Calyx 
1-leaved,  5-cleft,  glandular,  segments  erect,  pointed  ;  anthers 
oblong ;  germen  glandular,  2-celled  with  2  ovules  in  each  cell 
vertically  attached  to  the  uppermost  part  of  the  partition.  Berry 
superior,  2-celled,  seeds  solitary,  1-2,  oblong,  pointed  above,  flat  on 
one  side,  woolly ;  embryo  inverted,  albumenless.  The  fruit  is 
about  the  size  of  a  largish  pea,  has  a  leathery  rind,  beset  with 
small  miliary  glands  like  that  of  an  orange.  This  species  is 
cultivated  in  England  as  a  stove-plant  on  account  of  the  fine  frag- 
rance of  its  opaque,  snow-white  blossoms  and  their  pleasing 
contrast  to  the  deep  green  of  the  foliage. 

Jf.  Faniculata,  (Hooker's  Exotic  Flora,  t.  79.  Jack,  Malayan, 
Miscellany,  i.,  No.  2,  p.  31.     Syn.  Chalcas  peniculatay  Lour.  Coch. 
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p.  270;  Riimph.  Amb.,  v.,  p.  26,  t  17).  Native  of  East  Indies: 
leaves  ovate,  accumulated :  flowers  terminal  and  axillary,  usil-JIt 
panicled;  berries  oblong,  usually  2-seeded.  Flowers  white,  vitk 
the  scent  of  jasmine.  The  fruit  is  red,  about  the  size  of  a  small 
capsicum,  and  has  a  strong  scent  like  the  gooseberry.  This  tree 
attains  a  height  of  20  feet 
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Solvent  Power  of  Essential  Oils. 


According  to  recent  researches  of  Dr.  Georg  Bornemann 
("  Technischen  Mittheilungen  flir  Malerei,"  pub.  by  A.  Keim, 
Munich),  the  following  table  exhibits  the  solubility  of  certain 
gums  in  essential  oils  : — 


DISSOLVE   PARTS   BY   WEIGHT  OF 

• 

1 

1 

• 

X 

< 

100  PARTS  BY  WEIGHT  OF 

• 

pa 

< 

X 

o 

IS 

o 
•J 
o 
o 

o 

DAMAR. 
MASTIC. 

SHELLAC. 

YELLOW  BEES* 

Oil  of  Camphor  (light) ... 

9-73 

46-16 

9-16 

i 

34-95  35-04 

1-33 

(heavy) 

6-50 

31-35 

2-81 

50-08  37-93 

0-83 

„      Cajeput 

6-53 

43-70 

5-52 

42-49  41-16 

0-66 

„      Copaiba 

24-95 

0-00 

34-57 

1 

4-49 

„      TAvender 

52-86 

3807 1 

9-34 

„      Clove       

1 

79-79 

0-00 

18-27 

„      Eosemary 

10-16 

48-94 

4-81 

99-44  21-39 

0-79 

„      Spike  TAvender  . . . 

8-90 

40-98 

9-51 

41-66  33-47 

3-67 

„      Turpentine 

7-47 

51-84 

1 
1 

64-28  52-79 

12-94 

„             „            rect. . . . 

10-30 

:  6-47 

8-10 

„      Paraffin 

1 

9-27; 

4-46 

• 
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Approximate  comparison  of 

Weights  and 


some  English  &  Foreign 
Measures. 


1  centimetre 

•••                   •••                   ••• 

=     0-39371  inch. 

1  inch  ... 

•••                   •••                   ••• 

„      2*539954  centimetres. 

1  m^tre 

•*v                   •••                   ■•• 

„      39-37079  inches. 

>» 

•••                   •••                   ••• 

„      3-2808992  feet. 

j» 

•  ••                   •••                   ••• 

„      1-0936331  yard. 

1  foot   ... 

•••                   ■••                   ••• 

„      0-30479449  metre. 

1  yard  ... 

•  •■                   •••                   •■• 

„      0-91438348      „ 

1  cubic  centinifftre  (or  niillilitre) 

„      0-061027  cubic  inch. 

1  cubic  inch 

•  •■                   •«•                   ••• 

„     16-3861759cubiccentimetres 

1  litre  (or 

cubic  decimetre)    ... 

„      61-027052  cubic  inelies. 

}> 

it 

fj                                •  •  • 

„      0-220097gallon. 

1  gallon 

•••                   •••                   ••• 

„      4-543457969  litres. 

1  ton    ... 

•••                   •••                   ••• 

„      1016-0475360  kilogrammes. 

1  cwt.  ... 

•  ••                   ••«                      ••• 

„     50-8023768 

1  pound 

•••                   •••                   •■• 

„      0-45359265 

1  kilogram 

I  me 

•••                   •••                   ••• 

„      2-2046213  pounds. 

1  gramme 

•••                   •••                   ••• 

„      15-432349  grains. 

1  grain... 

•••                   ••«                   ••• 

„      0-064798950  gramme. 

1  ricul 

>••                   ■■•                   ••• 

„      133  J  pounds. 

Kciuivalents  of  grammes  in  grains — 

(HJAMMKS. 

GIJAIXS.        GHAMME8. 

GKAINS.     '  GIJAMMKS.       (;IJAINS. 

1        - 

15 

•4:)2:U9        4     -- 

61-729396         7     --  10X02^44^ 

.J        — 

:i0-8G4G0cS         f) 

77-161745         8          12:i-4."s?»2 

3      -. 

4G 

•297047         G      -- 

92-594094         9     --  138S91141 

E(iuivaleiits  of  grains  in  grammes — 


GKAINS.        GKAMMES.      GRAINS.        GRAMMES,   j  (JRAIXS.         <;KAMME 


•  > 


0-064799 
0-129598 
0  194:597 


6 


0-259196 
0-323995 
0-388794 


I 

8 
9 


0453:.0:> 
0-5lS3!)L^ 
0-583l!il 
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From  these  tables  grains  and  fractions  of  grains  may  be 
converted  into  their  equivalent  in  grammes,  or  vice  versd,  by  a 
simple  addition,  after  removal  of  the  decimal  point  to  left  or  right, 
as    required,    e.g.  :     5*31    grammes    =    77*161745  4*629704 

+  -154323  --  81-945772  grains. 

Temperature — 
To  convert  F.  to  C.      ...     F  -32  X  5  ^  ^ 


To  convert  C.  to  F.       ...     C  x  9     oo       t- 


:i:0 


1 1 


•■-4 

k4  ' 


1 


It-  M 

■!(► 


1 


1  ■ 


! 


■.  !  i  -I 

1   J  I  .I 

■■■:■: u  ■•« 

■;■» 


^ 


'1  tJ 


li 


^■' 
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ANALYTICAL  INDEX. 


it 


9> 
tt 

tf 


Abir,  80 

Absinthe,  236 

Achillea  coronopifolia,  236 

Acinos  thymoides,  225 
,,      vulgaris,  225 

Acorin,  315 

Acorus  calamus,  310 

Aglaia,  495,  509 

Air  pumps,  357 

Aiowan,  150 

Allium  anguinuni,  276 

Allspice,  51 

Carolina,  504 
Japan,  506 
wild,  44 

Alpinia  alba,  125 

Galanga,  91 
ofiicinarum,  89,  98 
sessilis,  92 

Alpinin,  90 

Alpinol,  91 

Amber,  456 

Ambergris,  404 

Ambrette,  402 

Ammi  Copticum,  150 
,,     niajus,  151 

Amonium  amarum,  127 

angustifolium,  126 
aromaticum,  123 
cardaniomum,  121 
cerum,  125  ^ 

citratum,  125 
Daniella,  126 
globosum,  126 
macrospermom,  125 
maximum,  122 
nemorosura,  126 
me<lium,  125 
Melegueta,  104 
pal  us  t  re,  125 
racemosum,  126 
subulatum,  124 
viHosnm,  126 
Xanthuides,  127 
Zingiber,  94 

Amoora,  406 

Amy!  hydride,  386 
,,    valerianate,  2S3 

Amyris  punctata,  40 
Zeylanica,  190 
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tt 
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tt 
tt 
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tt 
tt 
tt 
ft 
tf 
tt 
tt 


Andromeda  Lechenaultii,  34? 
Anethoin,  166 
Anethol,  162,  166 
Anethum  Fceniculum,  179 
„         graveolens,  136 
„  Sowa,  136 

Angelica  anomala,  192 

Archangelica,  190 
atropurpuria,  193 
dahurica,  192 
decursiva,  192 
florenti,  192 
Japonica,  192 
Kiusiana,  192 
niacqualis,  192 
officinalis,  190 
refracta,  192 
sylvestris,  192 
Angelic  acid,  193 
Angostura,  107 
Anise,  157 

„      Australian,  168 
„      camphor,  162 
„     star,  168-172 
Aniseed,  varieties  of,  157 
Anisic  aldehyde,  167 
Anisoin,  166 
Anisol,  167 
Anisyl  hydride,  167 
Anisylous  acid,  167 
Anthemis  cotula,  234 
„  nobilis,  233 

Apiol  aldehyde,  24 
Apples,  odour  of,  283,  285 
Aromadendron,  484 
Artemisia  abrotanum,  237 
absinthium,  236 
Barellieri,  236 
dracunculus,  238 

S'acialis,  238 
ispanica,  236 
Atherosperma  moschata,  30,  38 
Aub^pine,  167 
Australian  anise,  168 
Avenin,  353 

Badiane,  168 

Balanites  .-Egyptiaca,  472 

Balm,  223 

Balsam  of  nutmegs,  26 


ff 
ff 
tt 
ff 
tf 


Bisf. 


^W«illBiiHi.8i 


B8Mni,ait 


B&d^  Uadk,  3iS 

„    white.  378 

„    Ur,  379 
BUhop  8  Weed,  loO 
Boj?  Myrtle,  292 
BoU  de  Caoelle,  50 

„      Ut«*,  :« 
Boldo,  2S9 

Ik>oplandia  trifoliata,  107 
IJomy  I -acetate,  439 

,,      ftiriiiiatef  439 
Bonqnet  of  wine.  365,  368 
Hnifidy,  coiii]H>sitiuii  of,  361 
Bnchu,  227 

Bntter  of  Nutmegs  falsse,  27 
Botyl  alcohol,  363 

normal,  362 


t* 


>f 


Caffeic  acid,  385 
Carfeone,  383 
€affetannic  acid,  385 
Cajnpnt,  450 
CaJamint,  224 
Calamintiia  ar>'en»iK,  225 
Croatica,  219 
Caliifornia  Bay,  64 
CalycanthiLH,  *504 
Camellia,  510 
Camphor,  442 

Canariom  baUamifemm,  190 
commune,  183 


Omiini  adale^  19 


•f 

CunUft  alba.  46 
M     •3dlkris»48 
M     deChflirObfiO 
Wfaitenuw,  46 
Ck|^fiBieaflld,2S3 
Guarar,  ISl 
CbidaamnuB  Bujoii  190 
HunnblSl 
111 
BMteidof 


n 

tt 

tt 
tt 
tt 
tt 
tt 
tt 

99 
tt 
tt 


BmffUkin 
BittaMMdi 
0^rl«i,119 


Hairy  CfaiMu 
GnaftlPnaipBdl. 
JaTa,  1S2 


tt 


»» 


It 


Mil 
Nepal,  19ft 
Bbm7m 
Small  RooBd,  US 

Camaubfi  Wax,  298 

Canim  Cami,  131 

Carvacrol,  135 

Carvene,  134 

Carveol,  134 

Canol,  134 

Carvyl  alcohol,  l.'U 

Caryophyllus  racenioeiLs  56 

Casca  pretioea,  37 

Ca^^^raiilla,  381 

Cascarillin,  382 

Cass^ia,  419 

Castorenm,    odour     resemliliii|!i 

343 

Cedionella,  225 

Chamomile,  233 

Chekenon,  71 

Chekeu  hitter,  71 

Cbekenetin,  71 

Chekenin,  71 

Chimonanthns  506 

Chinese  Star  Anise,  173 

ChloranthuH,  508 

Chrysanthemum  Partheiuum,23l 

Cinnamodendron  axillare,  48 
„  corticoeum,  49, 

SO 

Cinnamomnm  claDdalifemm,  39 
„  Parthenoxyloii,  31 


INDEX. 


Cinnamon,  419 

„  of  the  Isle  of  France, 

50 
,,  odours  similar  to,  51 

Cinnamosma,  51 
Cistus  Creticus,  304 

„     Latlanifenis,  303,  310 
,,     Leilon,  304 
,,     populifoliu8,  310 
,,     vaginatiis,  310 
Citral,  258,  441 
Citronella,  454 
Citronelle,  223 
Citronellon,  255 
Clerodendron  inemie,  285 
Cloves,  414 
Coffee,  essence  of,  386 

,,      odour  of,  384 
Cognac  essence,  366 
Colens  aromaticus,  453 
Columbian  wax,  298 
Common  chamomile,  233 
Comptonia  asjdenifolia,  51 
Copernicia  cerifera,  298 
Coriander,  127 

„  Indian,  129 

Coriandrol,  130,  434 
Coriandrum  sativum,  127 
Com  Feverfew,  233 
Corypha  cerifera,  300 
Cowslip,  odour  of,  509 
Cumin,  139 
Cuminaldehyde,  140 
Cuminol,  142 
Cumyl  hydride,  140 
Cumin  alcohol,  143 
Cuminum  cyuiinum,  139 
Cupia,  461 

Curcuma  ruhescens,  88 
vi rid i flora,  87 
ze<loaria,  80 
,,  zerumhet,  82 

Curcumine,  85 
Cuspaiia  febrifuga,  107 
Cusparine,  109 
Cymene,  141 
Cymol,  140 

,,      acetate,  143 
alcohol,  143 
chloride,  143 
hydride,  140 
Cyperus  esculentus,  318 
longus,  320 
rotund  us,  317 
scaiioeus,  319 


It 


»» 


>* 


») 


t» 


»t 


)) 


Dicypellium  caryophyllatum,  39 
Diethvlvaleral,  285 
Pill,  135 

„    Indian,  136 
Pimethylvaleral,  285 


Diosphenol,  230 
Doryphora  Sassafras,  38 

Dracocephalum  Canariense,  225 

,,  Moldavicum,  226 

Drimys  Winteri,  49 

Elemi,  182 

,,      gum  resin  resembling,  487 

Elettaiia  cardumomum.  111,  119 

Eiutheria,  381 

Empleurum  serrulatum,  229 

Empyreumatic  oils,  377 

Etherol,  370 

Ethyl  mesityhnate,  394 
,,    wilicylate,  337 
,,    sulphate,  371 
,,    valerianate,  285 

Epigtea,  51 1 

Eucalyptol,  242 

Eucalyptus,  239 

alba,  29 

amygdalma,  242,252 
amygdalina,   oil  of, 

242 
Bailey  ana,  254 
capitellata,  259 
cneorifolia,  243 
corymbosa,  259 
dealhata,  254 
diniiosa,  251 
globulus,  241 
goniocalyx,  259 
giacilis,  251 
liaemostoma,  259 
incrassata,  2>1 
lencoxylon,  261 
longifolia,  261 
maculata,  var.  citri- 

Oilora,  254 
melliodora,  260 
microcorys,  258 
obliquH,  262 
odorata,  260 
oleosa,  243 
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II 
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II 
II 
II 
11 
11 
II 
11 
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i)il)erita,  260 


Tanchoniana,  261 
populifolia,  259 
rostrata,  253 
salubris,  261 
Staigeriana,  258 
uncinata,  251 
Eugenia  acris,  56 
,,        citrifolia,  56 
,,        Pimeiita,  51 
Eu])ione,  386 
Eurybia  argophylla,  403 
Evodia,  503 
Exhaust  pumps,  357 

Fennel,  178 

,,      German,  180 
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Wlanisforinn,  so; 
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•»       ^'^lifornica.  64 
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Licaria  GiitnnenfdR,  39 
Licarene,  433 
Lioreot,  4Xt 
Lknri  KKnali.  39 
Limnophila,  502 
Linalnol,  426 
Linalyl-acetntc.  4»5,  440 

,,      foniiiale,  440 
Lindcra  serkea,  71 
Lien  aloe,  4»3 
LigQ^ticinii  Ajou'an,  laO 
Liriodcndron,  47S,  483 
Mace,  22,  27 

„    wild,  22 
Maeene,  29 
Ma;!nuliiL,  474,  483 

glaucii,  40 
Malabar  Canlanionis,  111 
Maiwioia  aromatica,  42 
Ma»Boi  Lark,  41 
Mnttjiiolfi,  6t  1 
Matricaria  clianiomilla,  233 

,,  Farthenium,  234 

MaUu  oil,  380 
Manritiiis  cinnnnion,  50 
Meailow-»w««t,  341 
Melc^uetta  l'e|iper,  104 
MeliH»a,  S23 

■cinoH.  225 

„        catHminlliH,  224 

„        xranili'lo'^i'  --4 

„        onicinHlin,  'i'j:i 
Mentha,  adnpersa,  221 

„        aijuatica,  var.  crispa,  220 

„       arven<UN,  201 
cilrntn,  221 

,,        odnrata,  221 

,,         puleKiucii,    var.    gibral- 
lancH,  218 

„        verticil  Ifila,  210 

„       viridb,  219 
Mentliol,  206,  211 

cona>,  209 
Mentbene,  207 
Mentlintie,  217 
M^nthj'l  alcolinl,  206 

,,         chlnride,  218 
MeBipilnlaplino  aassofraK,  37 
Mwitf  lene,  392 
Metutylenie  acid,  393 
Melacetone,  391 
MBtacymophenui,  148 
Methyl  tmlicylate,  %10 
Micrniiicria  pijierellii,  219 
Mignonette,  422 

Mluiir  reseniliiing,  302 
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Monardn,  221 

„  ariHtatA,  223 

„  didj'iiift,  221 


Monarda  liHtQlotut,  222 

„  punctata,  222 

Ku-welliana,  222 
Monodora  myriatica,  30 
Moantiun  Balm,  224 

Wormwood,  238 
Murraya,  519 
Muehk-i-Wali,  274 
Muak,  396 

„     artificial,  416 

„     Baur,  397 

„     odour  ret(«ni1iling,  47,  192, 
193,  350,  352 

„    seed,  402 

„    "  Hub8titut«»i,"  397 

„    artilicinl,  397 

„    tree,  403 

„     wood,  403 
Myrcid  aeriB,  fi6 

„      pimentoidea,  GO 

„      aiiplenifolia,  61 

„      ,*;tlii'>picB   "" 

„      canlifiiiin, 

„      Camlineniiis, 

„      cerifera,  294 

„      gale,  292 
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|.n,  29.S 
nicii,  294 


„  aerrata,  295 
Myricyl  acobol,  290 
Myristica  MadagnsMtriensis,  29 

„  bictiiba,  29 

„  argent«a,  20 

„  fatua,  19 

„  fratrranx.  7.  18 

„  Malabariea.  19,  22 

,,  olticinaiiH,  7 

Myristic  acid,  ai 
Myristicinie  aciil.  21 

aldehyde,  24 
MyriBticin,  24,  25 
Myrinticol,  22 
Myrintin,  27 
Myrtle,  66 

,,      the  different  varieties  of, 
68 

„       wax.  293,  295 
Myrtol,  07 
Myrtus  acris,  56 

,,      caryophyllatA,  36 

,,      Cheken,  119 

„      cojimiuniH.  06 

„      ritrifolia,  36 

„       Pimenta,  01 

„  „        latifolia,  06 

Nud,  varioDH  kinds  of,  273,  276 
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Fennel,  Indiiui,  180 

„      Roman,  179 

,«      Saxon,  190 

«,      Sweet,  179 
Femientive  i»rinciple  of  plants, 

353 
Fexnient  oiK  347 
Feverfew,  234 
Fever- wtwl,  44 
Fiienicnlani  «talce,  179 

„  panmoriam,  ISO 

vttlgaie,  179 
Ftan^ipani,  46:! 
FarfurvL  3S7 
Fifewl  oU.  es4,  359 

i^aUa^  alKa.  1:25 

i;aUB^U$9 

iUtaayia.  9i» 

lUlaa^4.  91 

lUlipea  aruQtatka.  110 
(tt»paria.  lOT 
liec«rx>fihTita.  Ill 
la«kv(r«M«MNi«  110 
iWaiLV  110 

i;ar\ife«Lu.  4^ 

l^OLtlfiMKta  fnki;T:u3K^  310 

fr«::taatQ»<(»uuk  310 
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Hedychioni  spedosam,  79 
„  ^picatnm,  72 

•,  villosam,  79 

Heiljosmnm  natans,  432 

Helecin,  344 

Heliantheiunm,  303 

Heliotropin,  36 

Hellenia  allia,  125 

Heritiera  allia,  125 

He»peris,  517 

Uibbfchos  abelmoschot,  4C 

Holy  Basil,  155 

Hopea,496 

Horenia,  496 

Hnile  de  Cade,  287 

Ide»ia,  507 

Illichuu,  168 

CanihodianiUB,  ITS 
Floridanam,  177 
Griffithiu  177 
niajn:^,  17S 
parviflomm,  37,  ITS 
reli;n<kKiiii,  174 
Sttnki,  177 
veriiiu,  16!^173 


loooa^.  436 

Ireo^.  4jo 
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J4®ana  Gaianei»i$,  .1 
}*«rene,  433 
f   lieareol,  433 

^    JAsari  Kanali,  39 
X<nnnophi]a,  502 

I-inaljl-aceUte,  435.  440 

.  ,,      forniiate,  440 
l-jnaera  sericea,  71 
J-jgn  aloe,  433 
I-igasticnin  Ajowan,  150 

lariodendron,  478,  483 
Mace,  22,  27 

„    wild,  22 
Macene,  29 

Ma^olia,  474,  483 

njr  V 1      ^g^anca,  40 
Malal)ar  Cardamoms,  111 
Massoia  aromatica,  42 
Massoi  1»ark,  41 
Matthio]a,  511 
Matricaria  chamomilla,  233 

Matsu  oil,  380 
Mauritius  cinnamon,  50 
JMea<Io\v.8weet,  341 
Melejfuetta  Pepper,  104 
Meliasa,  223 

acinoR.  225 
calMmintha,  224 
lifrandiflora.  224 
' ,      o'Kcinalis,  223 
Mentlia,  adspersa,  221 

aquatica,  var.  crispa,  220 
arvensis,  201         *^   *" 
citrata,  221 
crispa,  220 
odorata,  221 

tanca,  218 
verticillata,  219 

,.        viridis,  219 
Mentliol,  206,  21 1 

»         cones,  209 
Mentliene,  207 
Menthone,  217 
Menthyl  alcohol,  206 

>.         chloride,  218 
Mesipilodaphne  sassafras,  37 
Mesitylene,  392 
Mesitylenic  acid,  393 
Metacetone,  391 
MetacymophenoJ,  148 
Methyl  salicylate.  330 

MicromeriapiperelJa,  219 
Mignonette,  422 

Mint.  196    ^^^"'- ^^^^'"Wing,  352 
Monarda,  221 

aristata,  223 
tiidynia,  221 
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Monarda  fistnlom,  222 
»  poiictata,  222 

11  Hu:»selliana,  222 

Monodora  myristica,  30 
Mountain  Balm.  224 

11  Wonnwood,  238 

Murraya,  519 

Mushki-Wali.  274 
Musk,  396 

artificial,  456 

Baur,  397 

odour  resembling.  47.  192. 

seed.  402         '^'^  ^'  ^' 

"substitutes, ''397 
artificial.  397 
tree.  403 
.,    wood,  403 
Myrcia  acris,  56 

piroentoides,  56 
asplenifolia,  51 
.-Etliinnica,  295 
cardifiiJia,  296 
Carolinensis.  294 
cerifera,  294 
gale.  292 
laciniata.  296 
niicrocarpa,  298 
Pensylvanica,  294 
quercifolia,  295 
„,      serrata,  295 
Myncyl  acohol,  299 

Myristica  Madagascariensis.  29 

bicuiba,  29 

argentea,  20 

arornatica,  7 

fatua.  19 

frat'rans.  7,  18 

Malabarica.  19,  22 

niOMchata,  7 
»,.  officinalis,  7 

Mynstic  acid,  25 
Myristicinic  acid,  2i 

li.       ^       aldehyde,  24 
Mynsticin,  24,  25 
Myristicol,  22 
Myristin,  27 
Myrtle,  66 

the  different  varieties  of, 

,,       wax,  293,  295  ^ 

Myrtol,  67 
Myrtus  acris,  56 

caryophyllaU,  56 
Cheken,  «9 

comniunis.  66 
<*itrifolia,  56 
Pimenta,  51 
»»  »»        Jatifolia,  56 

Nard,  various  kinds  of,  273,  276 
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NaraoBUrliynfiramliflora,  267 
JatamanMi,  265 
Sar-KacliooM,  S7 
Neclaiidrn  cj'iii1in,rurii.  39 
Nepal  Cuniaiiutm,  124 
NcBuilu  gill  lie  ubtusi  folia,  40 
Nlitliie)jliutt«r,  26 
Natmejpt,  7 

„  lialsam  of,'  26 

„  JJiLtcliirr  llataviuii,  19 

ex|,i««e.Uilof,  ^ 
flavour  re«,-iul.lini{,  29, 
30 

„  Jamaica,  30 

■■Loiijt'or"\Vild,"l9 
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153 


..^^ laa,  2U 

„  i'eiianij.  IM 

,l'l.iiNe,"30,38 
,,  8ini;apore,  10 

„  ■•triia,"18 

Ociiiium  baailicuiii,  153 

,,        liullatii...,  ._. 
„        cnnniii,  Ia6 
,,        curyupyllaluii 

„        K>^U«Himum,  154 

iiiiTiimuiii,  154 
„       iietiolare,  155 
|>ilo»uii,.  153 
haliniitii,  154 
xniictuiii,  155 
„       tliyrHiHninxi,  153 
„         tiilicrOKUiii,  l>>6 
„        villoKUiii,  liiS 

ZefUiiU'iiin,  155 
Octea  utiiara,  Xt 

,,    upireni,  SO,  5U 
Ociiba  wax.  298 
UtlauiH,  >iiiii|>l«  and  cuinpimnil, 

Oil  of  AbiPH  Ciiiin.lpiisis  446 

,,        ..      ini'liiialn.,  444 


Oil  of  Artemisia  coroaojtHolit,^ 

,  „         ilraruncalif,^ 

,  „         utacialis^X' 
„         Hi^iamrx,  2X 

,  Barcnnia,  229 

,  BftKil,  15:2 

,  liay.  Went  IndLin,  Si 

,  i{er;->i]iK>(.4.^ 

,  Betula  aIOh.  379 

I  Birch  (black),  32S 

,  ,,       (white),  379 

,  ,,       lenreK,  318 

.  Bucliu,  229 

,  Caiuput,  J.-« 

,  California  Itiy,  85 

,  CH.rn*iaj.  133 

,  Catiein.  419 

,  Centauriuiii  minn«.  S19 

I  Cbccruplivlluni  svlvertre. 
3IS 

,  Chamomile,  233 

,  Cbelidoniuni  iiiaja'',  348 

,  Cirruiiella,  454 

,  Clover.  351 

,  Coffee,  384 
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,  AnilHjr,  456 

,  Aml.r«tte,  40:i 

,  Ammi>nk<-uiii.  193 

,  AnuoHluvit,  109 
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Eucalyptus  populifolia,  252 
Kostrata,  254 
saluhriB,  261 
8tai^eiiana,258 
uncmatav  251 

Gaultheria  fragrantissinia, 

340 
lencocai-pa,  339 
procuml)en8, 

332 
punctata,  340 

Geranium,  431 

Ginger,  100 

Hedyosniuni  nutans,  452 

Juniper,  287 

Ladanuni,  309 

Lavender,  426 

Lemon,  440 

Lign-aloe,  433 

Mace,  28 

Marrubiuni  vulgare,  350 

Melaleuca  viridifolia,  450 

Mignonette,  422 

Monarda  punctata,  223 

Myrtle,  67 

Myrtus  Cheken,  70 

Nardostachys    Jatamansi, 

269 

Nettle,  352 

Nutmegs,  expressed,  26 
„         volatile,  22 

Oak  leaves,  351 

Orange,  441 

Orris,  454 

Pelargonium,  431 

Peppermint,      American, 

199,  213 
English,  199, 
208,  212 
French,  206 
German,  206 
Japanese,  205 

Peucedanum  grande,  138 

Picea  vulgaris,  446 

Pimento,  55 

Pimpinella  anisum,  162 

Pine-needles,  443 

Pinus  Cenibra,  447 
,,  pumilio,  446 
,,      sylvestris,  446 

Plantago,  350 

Poplar  leaves,  345 

Potatoes,  359 

Quercus  robur,  351 

Rose,  423 

Kosemarv,  409 

Salix  pentandra,  351 

Santal,  405 

Sassafras,  34 

Spearmint,  220 

Spikenard,  269 
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Oil  of  Spiroca  ulmaria,  341 

Star  anise,  J  64 

,,  Ciiinese,  173 

,,  Japanese,  174 

Tansy,  235 

Tarrapron,  238 

Thyme,  145 

To<ldaIia  aculeata,  195 

Trifolium  librini,  351 

Tussilago  farfara,  351 

Urtica  urens,  352 

Vine  leaves,  352 

Vifex  vinifera,  352 

Willow  leaves,  351 

Wine,  369 

Wintergreen,  329 

Wormwood,  236 

Xanthoxylon    piperitum, 

195 

Oil  cells  in  flowers,  323 
Oils  empyreumatic,  377 

,,  ferment,  347 
Ointments,  Greek  &  Roman,  278 
01  ea  fragrans,  502 
Oranfife-blossom,  oil  cells  in,  324 
Oreodaphne  Califomica,  64 
,,  cupularis,  50 

,,  opifem,  39,  50 

Oreodaphnene,  65 
Oreoclaphnol,  65 
Orris,  454 

,,    odour  resembling,  320 
Osmanthus,  502 
Oswego  Tea,  221 
Oxyphenic  acid,  385 

Paradol,  107 
Partridge-lierry,  326 
Pauliinia  Asiatica,  194 
Peppermint,   196 

Camphor,  207 
English,  197 
odour  of,  374 
odour  resembling, 

149,  152,  232,  259 
Thyme,  149 
Tree  of  N.  S.  Wales, 

260 
Victoria,  252 
Pergularia,  472 
Peucedanum  grande,  137 

,,  graveolens,  136 

Peumus  Boldu,  289 
Phalerocarpus  serpyllifolia,  341 
Pliellandreue,  187 
Phenyl  salicjrlate,  338 
Pimenta  acris,  56 

officinalis,  51 
vulgaris,  51 
Pimpinella  anisum,  oil  of,  162 
Pine-needle  oil,  443 
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CORRIGENDA. 


Vol  I. 


Page  19— Eurybia  argophylla  is  by  mistake  confused  with  Guarea  Swartzii 

in  the  same  paragraph.     This  is  corrected  and  re-written  in 
Vol.  U.,  p.  403. 
78,  line  7 — For  Havenia  read  Hovenia, 

110,     ,,     1 —  ,,    Auclandia  xesA  Aucklandia, 

125,     ,,  21—  ,,    protocatechuic  acid  read  protocatechuic  aldehyde, 

134,     ,,  23 — Cancel  the  word  Anethum. 

189,     ,,  27 — For  Oxycantha  read  Oxyacantha. 

234,     ,,  38 —  ,,    trees  read  tears.^ 

342,     „  12—  „    24°  read  29". 

46,  ,,  19 — The  word  **  Coker-nut"  occurs.  The  author  is  certainly' not 
the  patentee  of  such  an  ugly  word.  The  largest  fruit 
importers  and  dealers  in  London  spell  it  in  that  way  in 
their  Catalogues  and  Lists.  However,  as  people  outside 
the  Fruit  Trade  find  the  spelling  to  be  *'  barbarously 
phonetic,"  it  is  discontinued,  and  the  usual  inappropriate 
word  **  Cocoa-nut "  adopted. 
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Vol.  II. 

In  List  of  Works  referred  to— For  Alfzelius  read  Afzelius. 
Page    8,  line  6 — For  disecious  read  dioecious. 
,,     12,     ,,   18 —  ,,    monoecious  „    monoecious. 
,,     12,     ,,   18—  ,,    diajcious      ,,    dioecious. 
,,     13,     ,,    13 —  ,,    mona^cious  ,,    monoecious. 

86,  foot-note,  line  1— For  Zangiber  read  Zingiber. 

92— The  paragraph  commencing  line  25  should  have  been  placed  after 

line  13. 
117,  line  4— For  Salica  read  Silica. 
119,     ,,    14 —  ,,     Elattaria  read  Elettaria. 
,,    119,     „   34— Cancel  the  words  **  Bengal  and." 
,,    127,     ,,   26— For  sativum  read  sativum, 
,,    144,     ,,    12 —  ,,    serpUlum  „    scrpyllum, 
»»    i*^',     ,,    1/       ,,  ,,         ,,  ,, 

404,     ,,   15—  ,,     Observations  Hotanicia^  read  Observationes  Botanicse. 
488,     ,,  24— Cancel  comma  at  end  of  line. 
488,    „  25-For  *' and  "  read  et. 

The  word  bracteas  (small  floral  leaves  placed  immediately  below  a  calyx 
on  the  peduncle  or  pedicel),  has  in  nearly  every' case  been  spelt  hractes^  a 
method  which  was  used  by  Dr.  Roxburgh  and  other  authorities,  but  now  out 
of  fashion,  the  e  being  omitted.  The  variance  with  the  modern  custom  was 
not  noticed  until  the  work  was  too  far  advanced  in  press  to  alter  it,  but  in 
point  of  fact  bractes  is  &s  correct  as  bracts,  and  neither  mode  is  as  correct 
as  bract ecut. 

When  a  writer  undertakes,  single-handed,  a  great  number  of  subjects, 
some  errors,  typographical  or  otherwise,  are  nearly  sure  to  be  made. 
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